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ABSTRACT 


U  S  manufacturers  of  discrete  products  must  in¬ 
crease  their  productivity  significantly  to  remain  com¬ 
petitive  in  world  markets,  the  long-term  stability  of 
the  U.S.  economy  depends  on  this  competitive  posi¬ 
tion  The  Department  of  Defense  procures  over  $20 
billion  worth  of  discrete  goods  each  year.  The  great 
majority  of  these  goods  are  sophisticated,  precision 
products  --  often  electronic -based  --  procured  in 
rather  small  quantities.  They  are  predominantly 
batch -produced.  It  is  precisely  in  this  category  of 
discrete  manufactured  products  that  (1)  the 
U.S.  has  a  comparative  advantage  in  world  markets, 
and  (2)  DOD  requires  healthy,  efficient,  national 
manufacturing  support 

Batch  manufacture  of  discrete  precision  products  is 
characterized  by  a  dynamic  environment  with  con¬ 
tinually  changing  priorities  and  job  mix.  We  exam¬ 
ined  a  wide  range  of  potential  computer-based  man¬ 
ufacturing  systems  for  increasing  manufacturing  pro¬ 
ductivity,  ranging  from  near-total  programmable  au¬ 
tomation  of  manufacturing  --  including  assembly 
and  inspection  processes  --to  incremental  enhance¬ 
ments  of  existing  syster  xs.  We  concluded  that  the 
greatest  potential  source  of  productivitv  improvement 
for  the  batch  manufacturing  environment  is  the  ef¬ 
fective,  interactive  use  of  computers  for  accurate  up- 
to-date  status  information  for  management,  and  for 
allocation,  control,  and  monitoring  of  production  re¬ 
sources.  Computers  are  not  now  being  used  effec¬ 
tively  for  these  purposes  due  to  the  inflexibility  of 
existing  software,  the  lack  of  interfaces  natural  to 
managers  in  this  environment,  and  insufficient  real 
time  status -reporting  from  tne  production  processes. 

The  required  software  s, 'stems  must  be  usable 
directly  by  a  manager  and  must  be  modifiable  by 
him,  they  most  probably  will  require  some  modeling, 
deductive,  decision-making,  and  language-under- 
standing  capabilities.  We  urge  the  development  of  a 


demonstration  system  having  these  fea’ures,  based 
on  a  graduated  R  &  D  program  that  allows  measure¬ 
ment  and  analysis  of  the  relevant  transactions  within 
the  manufacturing  environment  before  the  final 
management  control  system  is  developed.  Effective 
control  software  for  complex  batch  production  envi¬ 
ronments  is  a  necessary  precursor  to  efficient  use  of 
other  advanced  automation  technologies,  such  as 
automated  assembly  and  inspection  systems.  The 
primary  direct  benefits  of  an  effective  batch  produc¬ 
tion  management  system  are  (1)  reduced  inventory 
costs,  (2)  greater  productivity  through  higher  utiliza¬ 
tion  of  resources,  (3)  better  ability  to  meet  schedules, 
resulting  in  less  slippage,  defaults,  and  cost  over¬ 
runs  Due  to  the  high  degree  of  concentration  of 
DOD  procurement  in  a  few  major  industries,  the 
introduction  of  advanced  computer-based  manufac¬ 
turing  systems  into  these  key  industries  can  have  a 
major  impact  in  a  relatively  short  time. 

Our  secord  recommendation  is  that  research  be 
continued  in  computer-controlled  manipulation  of 
objects,  with  particular  emphasis  on  the  mechanical 
dexterity  required  in  assembly  of  avionic  packages 
and  other  electronic-based  units.  We  concluded  that 
assembly  and  testing  operations  of  this  scale  will  not 
be  eliminated  by  the  continuing  revolution  in  elec¬ 
tronic  components,  and  will  be  of  increasing  impor¬ 
tance  in  batch-made  products  procured  by  DOD,  this 
same  class  of  electronic -based  products  is  also  par¬ 
ticularly  crucial  to  the  long-term  U.S  balance  of 
trade. 

The  batch  production  manufacturing  environment 
requires  a  sophistication  in  computer-based  man- 
agenent  and  resource  control  systems  that  is  not 
available  commercially,  but  elements  of  which  have 
been  demonstrated  in  research  laboratories,  particu¬ 
larly  within  the  ARPA  contractor  community  Those 
research  capabilities  must  now  be  transferred  to 
practical,  commercial  use. 
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PREFACE 


In  Oc*ober  1971,  a  research  effort  was 
begun  at  the  request  of  the  Advanced  Re¬ 
search  Projects  Agency  of  the  Department  of 
Defense  to  investigate  the  feasibility  of  sig¬ 
nificant  production  advancements  using 
computer-based  manufacturing  technology 
and  to  evaluate  the  impact  such  advance¬ 
ments  might  have  on  L)OD  procurement  of 
manufactured  goods. 

The  research  program  was  initiated  by 
members  of  the  Computer  Sciences  Depart¬ 
ment  of  The  Rand  Corporation.  In  July 
1972,  this  investigation  was  transferred  to 
the  newly-formed  University  of  Southern 
California  Information  Sciences  Institute. 
This  report  is  the  final  one  on  the  study 
phase  of  this  research  program. 


This  report  presents  specific  recommen¬ 
dations  for  a  major  high-impact  ARPA- 
sponsored  research  and  development  pro¬ 
gram  in  advanced  computer-based  manu¬ 
facturing  technology,  including  the  objec¬ 
tives,  required  level  of  effort,  milestones, 
and  duration  of  such  a  program.  The  eco¬ 
nomic  analysis  in  this  report  also  provides  a 
major  source  of  information  on  many  key 
characteristics  of  DOD-related  manufactur¬ 
ing  industries.  The  data  obtained  in  the 
course  <f  our  study  will  be  of  great  impor¬ 
tance  to  other  governmental  agencies  and  to 
research  contractors  in  formulating  and 
evaluating  complementary  research  and  de¬ 
velopment  programs  in  computer-based 
manufacturing. 
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I.  INTRODUCTION 


The  Information  Processing  Techniques 
(IPT)  Directorate  of  the  Advanced  Research 
Projects  Agency  (ARPA)  in  the  Department 
of  Defense  has  been  responsible  for  m  ich  of 
the  advanced  computer  science  research 
and  development  in  the  United  States  dur¬ 
ing  the  past  decade.  Foremost  among  these 
development  programs  are  time  sharing 
systems,  large-scale  array  computers,  arti¬ 
ficial  intelligence  research,  and  distributed 
digital  communications  networks.  The  tech¬ 
nical  characteristics  of  many  experimental 
hardware  and  software  systems  demon¬ 
strated  by  ARPA  contractors  far  exceed  the 
characteristics  of  systems  commercially 
available  today. 

One  of  DOD's  most  vital  requirements,  to 
which  ARPA  research  is  directly  relevant,  is 
the  maximum  possible  effectiveness  of 
weapons  systems  and  equipment  purchased 
—  the  most  bang  for  the  buck.  This  is  all  the 
more  important  since,  as  discussed  in  Sec¬ 
tion  I!  the  real  purchasing  power  of  DOD's 
procurement  budget  has  declined  signifi¬ 
cantly  in  the  past  10  years.  To  even  main¬ 
tain  existing  levels  of  defense  weapons  sys¬ 
tems  effectiveness,  the  productivity  of  DOD 
suppliers  must  be  increased,  allowing  more 
systems  and  equipment  to  be  purchased  for 
a  given  level  of  expenditure. 

The  importance  of  manufacturing  produc¬ 
tivity,  not  only  to  DOD  but  to  the 
U.S.  economy  is  underscored  by  several 
other  significant  trends:  (1)  the  recurring 
balance  of  payments  problem  faced  by  the 
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U.S.,  due  primarily  to  our  high  manufactur¬ 
ing  costs  relative  to  foreign  competitors;  (2) 
the  aggressive,  unified,  large-scale  develop¬ 
mental  programs  in  manufacturing  automa^- 
tion  technologies  being  undertaken  by  our 
principal  foreign  competitors,  notably  Ja¬ 
pan. 

All  of  the  above  considerations  led  a 
groi  p  of  key  ARPA  IPT  principal  research 
contractors  in  spring  1971  to  recommend 
that  ARPA  investigate  the  opportunities  for 
applying  its  unique  computer  science  capa¬ 
bilities  to  increasing  manufacturing  produc¬ 
tivity.  In  summer  1971,  a  research  group 
within  the  Computer  Sciences  Department 
of  The  Rand  Corporation,  Santa  Monica, 
California,  was  asked  by  ARPA  to  conduct 
such  an  investigation.  In  July,  1972,  that 
investigation  was  transferred  to  the  newly- 
formed  University  of  Southern  California  In¬ 
formation  Sciences  Institute.  During  the  past 
24  months,  members  of  this  study  group 
met  with  over  100  representatives  of  indus¬ 
try,  research  groups,  and  the  government, 
a  td  inspected  over  30  different  manufac- 
tuhng  facilities  throughout  the 
U.S.  covering  a  wide  range  of  products  and 
technologies.  Appendix  A  of  this  report  con¬ 
tains  a  list  of  the  major  contacts  made  dur¬ 
ing  the  course  of  this  investigation. 

To  d'seuss  the  potential  impact  of  ad¬ 
vanced  computer-based  systems  on  manu¬ 
facturing  productivity  —  and  particularly  on 
DOD  procurement  of  manufactured  goods  — 
it  is  important  to  understand  the  unique 
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characteristics  of  the  products  that  DOD 
procures,  the  relative  importance  of  certain 
key  products,  and  the  characteristics  of  the 
industries  that  are  major  DOD  suppliers. 
Section  II  of  this  report  analyzes  some  of  the 
important  characteristics  of  DOD  procure¬ 
ment  and  draws  s'lme  important  conclu¬ 
sions  about  the  priorities  and  areas  of  con 
centration  that  must  be  adc  ssed  by  any 
major  development  program  jrpo-ting  to 
have  a  significant  beneficial  ehect  on  DOD 
procurement. 


Section  III  discusses  in  detail  three  case 
studies  we  performed  of  manufacturing  en¬ 
terprises  which  produce  discrete  goods  for 
DOD  end  use,  with  the  conclusions  we  drew 
from  these  studies. 

Section  IV  contains  explicit  recommenda¬ 
tions  to  ARPA  for  support  of  a  major  re¬ 
search  and  development  program  in  com¬ 
puter-based  manufacturing. 
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II.  IMPORTANT  CHARACTERISTICS 
OF  DOD  PROCUREMENT 


The  policies  and  programs  under  which 
the  Department  of  Defense  procures  manu¬ 
factured  goods  are  extremely  complex.  The 
characteristics  of  both  the  manufactured 
goods  bought  by  DOD  and  the  industries 
supplying  these  goods  differ  markedly  from 
the  characteristics  of  the  goods  and  indus¬ 
tries  in  the  rest  of  the  U.S.  economy.  We 
performed  a  major  analysis  of  DOD  procure¬ 
ment  to  prepare  a  firm  foundation  for  any 
estimates  of  potential  savings  resulting  from 
an  ARPA-sponsored  research  and  develop¬ 
ment  program  in  computer-based  manufac¬ 
turing  systems.  Most  of  the  detailed  results 
of  this  analysis  are  contained  in  Appendix 
D.  This  section  summarizes  the  most  impor¬ 
tant  issues  raised  by  our  analysis. 

Issue  1 :  The  purchasing  power  of  DOD's 
procurement  budget  is  declining. 

The  budget  of  the  Department  of  Defense 
can  be  considered  as  comprising  two  major 
components  discretionary  funds  (such  as 
procurement!  1  ])  over  which  DOD  has  yearly 
budgetary  control,  and  nondiscretionary 
funds  (such  as  personnel  salaries)  over 
which  there  is  little  immediate  control.  Fig¬ 
ure  1  shows  the  breakdown  of  DOD's  bud¬ 
get  for  fiscal  year  1972  into  these  catego- 

[l]  The  procurement  appropriations  of  000  finance  the  acqui¬ 
sition  of  capital  equipment,  such  as  aircraft  missiles,  snips  combat 
vehicles,  weapons,  torpedoes,  munitions,  and  communications, 
major  items  for  support  of  the  capital  equipment  when  it  is  in  use; 
the  industrial  facilities  necessary  to  produce  that  equipment:  and 
major  modification  of  equipment  in  inventory  where  modernization 
can  be  achieved  wthout  buying  new  equ'pment. 


ries  and  their  major  subcomponents. 

During  the  past  10  years,  the  portion  of 
DOD's  budget  allocated  to  procurement  has 
declined: 

1)  as  a  percentage  of  the  DOD  budget 

(-10%); 

2)  as  a  percentage  of  the  Federal  budget 

(-7.4%); 

3)  as  a  percentage  of  the  GNP  (-1 .3%). 

If  inflationary  effects  are  considered,  the  real 
purchasing  power  of  DOD's  procurement 
budget  during  the  last  decade  has  declined 
26%.  (See  Appendix  D,  Tables  D-1  through 
D-7.) 

•  Conclusion  1 :  It  is  vital  that  DOD  obtain 
more  value  per  procurement  dollar. 

Issue  2:  DOD  procurement  is  character¬ 
ized  by  relatively  small  quantities  of  sophis¬ 
ticated  items,  manufactured  primarily  by 
batch  production  methods. 

Figure  2  shows  a  breakdown  of  DOD  pro¬ 
curement  by  number  of  major  end-items 
purchased.  On  one  hand,  it  understates  ac¬ 
tual  production  quantities  of  subcompo¬ 
nents,  since  there  is  some  duplication  of 
parts;  on  the  other  hand,  the  procurement 
budget  does  not  take  into  account  the  sig¬ 
nificant  DOD  expenditures  for  research,  de¬ 
velopment.  test,  and  evaluation  (R,D,T&E) 
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Figure  1.  DOD  budget  FY1972.  Total  budget  FY 1 972  =  $76.7  bill 
Source:  The  Budget  of  the  U.S.  Government,  FY1972. 


in  which  large  sums  are  spent  on  the  con¬ 
struction  of  prototypes  in  very  small  quanti¬ 
ties.  (Note  that  the  data  in  Figure  2  ac¬ 
counts  for  $9.1  billion  of  the  FY1973  DCD 
procurement  budget  of  $19.3  billion;  other 
procurement  expenditures  in  the  Five-Year 
Defense  Program  (FYDP)  did  not  specify  the 
quantity  of  items  procured.) 

The  low  production  quantities  shown  in 
Figure  2  dictate  the  use  of  batch  production 


methods  by  most  major  DOD  suppliers  and 
their  subcontractors.  (See  Anderson[2]  for  a 
discussion  of  the  distinction  among  batch 
production,  mass  production,  and  process 
control  manufacturing  methods  ) 


1 2  (  Robea  H  Anderson,  Programmable  Automation  The  Future 
of  Computers  in  Manufacturing.  USC/Information  Sciences  Insti¬ 
tute.  ISI/RR-73-2.  March  1973. 
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EXPENDITURE 
($  Billions) 


1-10  11-100  101-1 K  1001  &  Over 

NUMBER  OF  END-ITEMS  PURCHASED 

Figure  2.  DOD  procurement  by  number  of  major  end-items  purchased. 
Source:  Procurement  Annex ,  Five  Year  Defense  Program  (FYDP). 


These  low  production  quantities  are  not, 
of  course,  as  characteristic  of  goods  manu¬ 
factured  for  the  commercial  market;  the 
largest  U.S.  industry  is  motor  vehicles  and 
parts  ($40,824  million,  1970  value  of 
shipments),  which  mass  produces  and  is 
larger  than  the  total  of  aircraft  ($10,996 
million),  aircraft  engines  and  engine  parts 


($5,150  million),  and  electronic  communi¬ 
cations  and  avionic  equipment  ($9,331 
million). [3] 

It  should  be  noted  that  the  most  success¬ 
ful  example  of  past  DOD  sponsorship  of 


[3]  U  S.  Bureau  of  the  Census,  Annual  Survey  of  Manufactur¬ 
ers  1970  Industry  Profiles,  M70(AS)-10.  1972 
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manufacturing  technology,  namely  numeri¬ 
cally-controlled  machine  tools[4j,  was  aimed 
explicitly  at  batch  production  techniques. 

•  Conclusion  2  Developmental  programs 
aimed  at  increasing  the  productivity  of  DOD 
suppliers  should  concentrate  on  the  batch 
production  manufacturing  environment. 

Issue  3:  DOD  procurement  is  heavily 
concentraKed  m  a  few  major  industrial  cate¬ 
gories. 

Table  !  summarizes  major  DOD  procure¬ 
ments  by  program.  (See  Appendix  D,  Table 
D-8  for  a  more  detailed  breakdown.)  Aircraft 
and  missiles  alone  account  for  over  50%  of 
DOD  procurement;  with  ships  they  account 
for  over  75%  of  procurement. 

[4]  Jack  Rosenberg.  A  History  ot  Numerical  Control  1949- 
19  72  The  Technical  Development.  Transfer  to  Industry,  and  As¬ 
similation.  USC/lnformat,on  Sciences  Institute,  IS  I /  RR  -  73  -  3  m 
progress 


The  U.S.  Department  of  Commercu  cate¬ 
gorizes  all  U.S.  industry  according  to  a  sys¬ 
tem  of  Standard  Industrial  Classification 
(SIC)  codes.  The  SIC  system  is  used  by  all 
Federal  statistical  agencies,  by  most  state 
agencies,  and  many  private  organizations. 
The  SIC  is  an  industrial  classification  of  the 
total  economy.  It  divides  all  activities  into 
broad  industrial  divisions  (manufacturing, 
mining,  retbi!,  agriculture,  etc.).  It  further 
subdivides  each  division  into  industrial 
groups,  and  finally  into  detailed  industries. 
For  example,  SIC  code  37  comprises  manu¬ 
facturers  of  transportation  equipment; 
within  that  group,  SIC  code  3722  comprises 
establishments  primarily  engaged  in  man¬ 
ufacturing  aircraft  engines,  comolete  missile 
or  space  vehicle  engines  and/oi  propulsion 
units  and  thair  parts  Appendix  B  contains 
the  descriptions  of  SIC  codes  to  a  four-digit 


Table  1 

SUMMARY  OF  DOD  MAJOR  PROCUREMENT  PROGRAMS 

1971-1973 


Program 

1971 

% 

Aircraft 

6.3 

35 

Missiles 

3.3 

19 

Shiri 

2.3 

13 

Other 

5.9 

33 

Total 

17.8 

100 

e  =  estimated  (in  $  billion) 

Source:  The  Budget  of  the  United 


1972e 

% 

1973e 

_% 

6.6 

35 

5.9 

31 

3.4 

18 

3.7 

19 

3.0 

16 

3.6 

19 

5,9 

31 

6.1 

32 

18.9 

100 

19.3 

100 

States,  1973  Appendix,  p.  296. 
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breakdown  Another  way,  then,  of  catego¬ 
rizing  DOD  procurement  is  by  the  SIC  codes 
of  suppliers.  Table  2  summarizes  the  data 
contained  in  Appendix  D,  Tables  D-9 
through  D-12,  and  shows  the  three  most 
important  industrial  categories  to  be:  trans¬ 
portation  equipment  (44%  of  DOD  procure¬ 
ment);  electrical  equipment  (24%);  and 
oidnance,  including  missiles,  (22%).  The 
two  dominant  subcategories  within  each 
major  category  are  also  listed.  Again,  the 
aircraft,  missile,  and  related  electronic 
equipment  industries  predominate. 

•  Conclusion  3:  Proposed  defense  produc¬ 
tivity  enhancement  techniques  should  di¬ 
rectly  address  problems  in  the  aerospace 
industries  and  their  suppliers,  with  a  pro¬ 
duct  mix  characterized  by:  (1)  precise,  high 
performance,  costly  materials  and  assembly 
processes,  and  (2)  electronic -based  subsys¬ 
tems. 

Issue  4:  DOD  procurement  is  heavily 
dominated  by  a  few  corporations. 

Table  3  shows  the  top  10  DOD  contrac¬ 
tors  for  FY1972.  The  prime  contracts  which 
they  control  account  for  35.1%  of  all  DOD 
procurement.  The  top  100  contractors  have 
prime  contracts  accounting  for  72.1%  of 
DOD  procurement,  and  the  amount  of  con¬ 
tract  award  concentration  in  the  top  100 
contractors  is  increasing.  (See  Appendix  D, 
Tables  D-1 3  through  D-1 6.) 

Again,  the  history  of  the  transfer  of  nu¬ 
merical  control  technology  (see  Rosenberg, 
op.  cit.)  to  industry  emphasizes  the  unique 
role  DOD  can  play  in  sponsoring  new  man¬ 
ufacturing  technologies,  due  to  the  unusu¬ 
ally  concentrated  control  it  has  over  its  sup¬ 
pliers 


•  Conclusion  4. 

1)  It  is  possible  for  DOD  tc  have  a  <ub- 
stantial  amount  of  contractual  leverage  in 
promoting  the  transfer  and  adoption  of 
new  manufacturing  techniques; 

2)  any  proposed  productivity  enhance¬ 
ment  program  should  directly  address  the 
needs  of  these  important  suppliers  and 
their  subcontractors. 

Issue  5:  the  industry  cost  and  labor 
structure  for  major  DOD  suppliers  is  signif¬ 
icantly  different  from  other  types  of  indus¬ 
tries. 

Table  4  compares  the  labor  breakdown  in 
the  aircraft  and  parts  industry  and  the  elec¬ 
tronic  equipment  industry  (both  important 
DOD  suppliers)  with  automobile  manufac- 
turers[5).  It  shows  that  the  ratio  of  adminis¬ 
trative,  clerical,  and  salcs[6]  employees  per 
production  worker  is  three  times  more  for 
aircraft  and  parts  manufacturers  than  for 
automobile  manufacturers.  (Data  from  an¬ 
other  source  [see  Appendix  D,  Table  D-26] 
shows  over  one-fifth  of  all  employees  in 
aircraft  industries  to  be  managers,  adminis¬ 
trators,  and  clerical  workers.) 

There  are  certainly  many  complex  reasons 
for  the  variance  in  labor  breakdown  between 
the  aerospace  and  automotive  industries: 
the  unique  reporting  and  documentation  re¬ 
quirements  of  government  contractors; 
greater  testing  and  inspection  requirements 

[5]  The  data  in  Table  4  is  extracted  from  a  detailed  labor 
input-output  analysis  we  have  performed  based  on  data  for  years 
1958.  1963,  1967,  and  1970:  additional  summary  data  from  this 
analysis  is  contained  in  Appendix  D.  Tables  D  1 7  through  D-25 


[6]  "Administration,  clerical,  and  sales"  is  a  U  S  Department 
of  Commerce  term  encompassing  managers,  accountants,  lawyers, 
librarians,  editors,  purchasing  agents,  bookkeepers,  estimators, 
office  machine  operators,  secretaries,  shipoing  and  receiving  clerks, 
stock  clerks,  and  personnel  performing  similar  functions. 
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Table  2 

DOD  PROCUREMENT  BY  SIC  INDUSTRY  CODE,  1970 
(Top  3  SIC  Codes,  With  Their  Top  2  Subcategories) 


SIC 

Value  of 
Shipments 
to  DOD 
($  million) 

(Value  of 

Shipments 
to  DOD)/ 

(Total  Value 
of  Shipments 
to  DOD  from 
all  Industries) 

% 

(Value  added 
to  Shipments 
to  DOD)/ 
(Total  Value 
of  Shipments 
to  DOD  from 
all  Industries.) 
% 

37  Transportation 

12,169 

43.9 

21.7 

3721  aircraft 

6,299 

22.7 

10  1 

3722  a/c  parts 

1,579 

5.7 

4.5 

&  engines 

36  Llectrical  Equip. 

6,542 

23.6 

10.0 

9.0 

3662  radio  &  TV 
3679  comm,  equip. 

5,631 

20.3 

3679  elecrronic 

180 

0.6 

0.2 

components 

19  Ordnar 

6,066 

21.9 

11.9 

1925  guided 

2,546 

9.2 

6.0 

missiles 

1929  ammunition 

2,283 

8.2 

3.4 

Source:  Department  of  Commerce,  Annual  Survey  of  Manufacturers,  1970;  Shipments 
ofJ^fense-Oriented  Industries.  Value  added  to  DOD  shipment* 
by  the  ratio  of  DOD  labor  inputs  to  total  labor  inputs  in  that  particular  SIC 
times  the  value  added  for  the  ertire  SIC. 
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Table  3 

THE  TOP  TEN  DOD  CONTRACTORS  FOR  FY  1972 
{IN  DOLLAR  VOLUME  OF  PRIME  CONTRACTS) 


Company 

DOD 

Contracts* 

%  of 
Total 

1 

Lockheed 

1.7 

5.1 

2) 

McDonnell  Douglas 

1.7 

5.1 

3) 

General  Dynamics 

1.3 

3.9 

4) 

General  Electric 

1.2 

3.7 

5) 

Boeing 

1.2 

3.5 

6) 

American  Telephone 

1.1 

3.4 

7) 

Grumman  Corporation 

1.1 

3.4 

8) 

United  Aircraft 

0.9 

2.9 

9) 

North  American  Rockwell 

0.7 

2.1 

10) 

Hughes  Aircraft 

0.7 

2.0 

Total 

11.6 

35.1% 

*(in  $  billion).  These  figures  are  rounded. 

Source:  "100  Companies  Receiving  the  Largest  Dollar  Volume  of 
Prime  Contract  Awards",  DOD  (OASD)  Directorate  for 
Information  Operations. 
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Table  4 

COMPARATIVE  LABOR  BREAKDOWNS  IN  THE  AUTOMOTIVE, 
AEROSPACE,  AND  ELECTRONIC  INDUSTRIES  (1970) 

%  Radio  &  TV 


%  Motor 
Vehicles 
&  Parts 

% 

Aircraft 
&  Parts 

Communications 
Equipment 
&  Electronics 

Non -production 
employees 

-  R&D  and  other 
technical 

-  Admin.,  clerical, 
sales 

Totals 

7 

12 

19% 

19 

25 

44% 

18 

21 

39% 

Production  employees 

-  Machining 

11 

16 

3 

-  Assembly 

30 

9 

42 

-  All  other 

40 

31 

16 

Totals 

81% 

56% 

61% 

a)  Total  employment  in 

720,200 

644,900 

990,200 

listed  industry 

b)  Total  employment 

1,793,300  1 

,102,800  1 

,683,300 

created  in  all 
industries* 

Ratio  af  b)  to  a) 

2.5 

1.7 

1.7 

*Total  employment  created  in  all  industries  is  estimated  using 
productivity  changes  and  input-output  data  on  interindustry  transactions. 


Source:  Census  of  Manufacturers,  U.S.  Department  of  Commerce. 
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in  aerospace  work:  batch  production  versus 
mass  production  manufacturing  methods. 
The  point  is  not  that  one  indjstry  is  better 
or  worse  than  another,  but  that  there  are 
basic  differences  which  should  be  taken  into 
consideration. 

•  Conclusion  5 

1)  The  unique  characteristics  of  DOD 
suppliers  require  a  productivity-oriented 
development  program  tailored  to  their 
needs; 

2)  two  major  high-cost  areas  which 
should  be  explicitly  considered  are. 

i)  management,  administrative,  and 
clerical  functions  in  the  aircraft  indus¬ 
tries  (one-fifth  of  all  labor  in  these  in¬ 
dustries)  [7j;  and 

ii)  assemby  in  the  electronic  compo¬ 
nent  and  .ubsystem  manufacturing  in¬ 
dustries  (42%  of  all  labor  in  these  in¬ 
dustries). 

Issue  6:  The  interdependencies  among 
the  major  DOD  suppliers  are  significantly 
different  from  other  sets  of  industries. 

The  relationships  among  the  major  DOD- 
related  industries  were  derived  from  the  in- 
put-output  matrix  of  transactions  compiled 
by  the  U.S.  Department  of  Commerce  for 
the  entire  U.S.  economy  the  inverse  of  the 
I/O  matrix  was  used  to  find  the  input  re¬ 
quirements  of  each  major  DOD  industry 
from  each  other  major  related  industry.  This 
analysis  was  done  for  1958,  1963,  and 
1  966  to  monitor  the  concentration  of  these 
industries. 

[7]  The  importance  of  the  management,  administrative,  and 
clerical  function  is.  of  course,  greater  than  just  the  amount  of  labor 
devoted  to  this  activity  operational  decisions  made  by  this  sector 
have  a  great  effect  on  the  utilization  of  resources,  level  of  invento¬ 
ries.  and  other  functinns  which  affect  manufacturing  productivity 


The  results  of  these  analyses  (see  Appen¬ 
dix  D,  Table  0-27)  indicate  a  high  degree  of 
interdependency  of  the  four  major  DOD- 
related  industries  (ordnance,  aircraft  and 
parts,  radio  &  TV  equipment,  and  avionics). 
Each  industry  relies  upon  itself  and  the 
other  three  for  52%-66%  of  all  the  inputs 
needed  for  production. 

•  Conclusion  6: 

1)  A  productivity  improvement  in  one  of 
the  major  DOD-related  industries  can  en¬ 
hance  the  ultimate  productivity  in  other 
major  DOD-related  industries  due  to  the 
high  degree  of  subcontracting  within  this 
set  of  industries; 

2)  if  a  new  technology  is  introduced  in 
one  industry,  it  may  also  be  necessary  for 
the  others  to  adopt  it  (or  a  variation  of  it) 
to  maintain  current  trading  patterns. 

Issue  7  DOD-related  industries  hold  rela¬ 
tively  large  and  expensive  inventories. 

The  value  of  inventories  for  all  manufac¬ 
turing  groups  at  the  end  of  1967  amounted 
to  $84.4  billion.  The  major  DOD-related 
industries  (e.g.,  aircraft  and  pa.ts,  ships, 
and  communications  equipment)  are  among 
those  with  exeptionally  high  inventory  costs; 
most  of  these  costs  are  "work  in  process" 
and  "materials",  in  contrast  to  "finished 
goods"  which  are  subject  to  external  demand 
factors. 

A  breakdown  of  the  inventory  on  hand  at 
the  end  of  1967  by  SIC  code  is  *ound  in 
Table  5.  Column  7  contains  the  relation 
between  inventories  on  hand  and  ship¬ 
ments.  The  average  for  manufacturing  is 
about  1  5%,  but  every  defense-oriented  in¬ 
dustry  (with  the  sole  exception  of  ordnance, 


VALUE  OF  MANUFACTURING  INVENTORIES  FOR  DOD-RELATED  INDUSTRIES  (1967) 

(in  $  million) 
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SIC  1  9)  held  a  larger  portion  of  their  ship¬ 
ments  m  inventory.  Selected  nondefense- 
oriented  industries  (motor  vehicle  manufac¬ 
turing  (SIC  371)  and  fabricated  metal  pro¬ 
ducts  (SIC  34))  were  used  for  comparison. 
Motor  vehicle  manufacture  was  just  over 
half  the  average  (at  about  9%)  while  fabri¬ 
cated  metal  products  were  slightly  above 
average  (at  16%),  but  below  all  defense- 
related  SICs  except  19.  Aircraft's  (SIC  372) 
high  ratio  of  inventory  to  sales  (35%)  is 
more  than  twice  the  tot'  I  manufacturing 
overage. 

Translating  the  inventory  figures  into  po¬ 
tential  cost  savings  from  computer-based 
manufacturing  systems  can  be  done  by  ap¬ 
plying  a  conservative  10%  inventory  carry¬ 
ing  cost.  This  cost  represents  the  cost  of 
borrowing  funds  to  finance  the  inventory  (or 
conversely,  the  opportunity  cost  of  not  hav¬ 
ing  to  finance  it),  insurance,  storage,  theft 
and  breakage,  and  taxes.  If  we  assume  that 
the  ending  inventory  is  the  yearly  average, 
annual  inventory  holding  costs  would  be 
$8.4  billion  a  year  tor  all  manufacturing 
firms  For  major  DOD-related  industries 
alone  the  yearly  inventory  costs  are  about 
$  1  billion;  the  ratio  of  inventory  to  ship¬ 
ments  in  tnese  industries  is  more  than  twice 
the  average  for  all  manufacturing.  (See  Ap¬ 
pendix  D,  Tables  D-28  and  D-29.) 

•  Conclusion  7:  Computer-based  aids  to 
manufacturing  which  reduce  inventories  can 
substantially  reduce  the  costs  of  many  DOD- 
related  products. 

Issue  8  Productivity  enhancement  of 
DOD-related  industries  is  significant  to 
U.S.  competitiveness. 

The  U.S.  experienced  an  unfavorable 
balance  of  payments  (trade  plus  capital 
flow)  of  $9.24  billion  in  1972.  In  spite  of 


recent  improvements,  a  major  1973  bal¬ 
ance  of  payments  deficit  is  still  predicted  by 
economists.  Of  the  total  deficit,  trade  alone 
will  account  for  from  $4  to  $5  billion. 

An  analysis  of  U.S.  trade  repealed  that 
both  exports  and  imports  of  manufactured 
products  are  very  significant  —  70%  and 
65%  of  the  total,  respectively  However,  for 
the  period  1965-1971,  imports  of  manu¬ 
factured  goods  increased  173%  versus 
78%  for  exports.  The  significance  of  these 
differential  rates  of  growth  is  that  the 
U.S.  favorable  trade  position  in  manufac¬ 
tured  goods  dropped  from  $6.2  billion  to 
zero  from  1965  to  1971.  In  the  fourth 
quarter  of  1971,  the  U.S.  share  of  the 
world's  otal  manufactured  exports  dropped 
to  17.6%  compared  with  22.8%  in  the 
fourth  quarter  of  1968.  This  drop  was  evi¬ 
denced  in  most  major  categories  of  manu- 
facturing[8]. 

Slower  rates  of  productivity  increase  in 
the  U.S.  compared  with  its  major  competi¬ 
tors  are  one  of  the  major  causes  of  reduction 
of  U.S.  international  competitiveness.  The 
U.S.  labor  productivity  rate  of  growth  has 
been  half  as  much  during  1  965-1  971  as  in 
1950-1965.  The  rati  of  productivity  gain 
in  Japan  equaled  six  times  the  U.S.  rate 
between  1  965-1  97 1 . 

The  trade  trends  from  1960  to  1972 
shown  in  Figure  3  point  to  a  long-term 
deterioration  of  the  U.S.  trade  balance.  (See 
Appendix  D,  Table  D-30.)  However,  the 
data  in  Figure  3  shows  a  favorable  balance 
of  tnde  in  DOD-oriented  industries.  On  the 

[8]  Na^j  M  Kamrany,  Background  Data  on  U.S  Productivity 
and  Foreign  Trade  .  submitted  to  the  NSF  Conference  National 
Inquiry  into  Productivity  in  the  Durable  Goods  Industry  October 
4-6  1972  Also  reprinted  in  the  American  Automatic  Control 

Council  Automation  Research  Council  Proceedings.  Novemoer  30 
-  December  1 ,  1972. 
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other  hand,  mass-produced  goods  have  los* 
out  to  foreign  competition.  It  is  thus  clear 
that  the  U.S.  enjoys  comparative  advantage 
in  su:h  industries  as  missiles  (SIC  1925), 
aircraft  parts  (SIC  3729),  and  most  engi¬ 
neering  products  (SIC  35-38),  excluding 
automobiles  and  equipment,  household  ap¬ 
pliances,  radio,  IV,  and  phonographic  and 
sound  reproduction  equipmer.t.  A  recent 
study  points  to  a  high  correlation  between 
exports  and  R  &  D  expenditures,  as  shown 
in  Table  6. 


However,  the  growth  of  imports  of  these 
products,  more  than  twice  as  rapid  as  that 
of  exports  (1960-1972),  implies  that  even 
in  these  industries  the  U.S.  is  losing  the 
advantage  (see  Appendix  D,  Table  D-30). 

•  Conclusion  8:  Productivity  enhance¬ 
ments  in  DOD-related  industries  through  R 
&  D  are  crucial  to  the  U.S.  balance  of  pay¬ 
ments. 


Table  6 


Industries 

Aircraft 

Office  machinery 
Other  machinery 


%  of  Group  of 
10  Exporting 
Countries-1969 

62.45 

37.33 

26.30 


Engaged  in  R&D 
as  a  Percentage 
of  Employment 

7.68 

6.66 

1.06 


Source:  Keesing,  D.  Bt/  "The  Impact  of  Research  and  Development 
on  United  States  Trade",  Journal  of  Political  Economy,  February  1967. 
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III.  HOW  DISCRETE  PRODUCTS 
FOR  DOD  ARE  NOW  MANUFACTURED 


i 


The  preceding  section  considered  the 
composition  of  DOD  procurement  as  de¬ 
picted  by  summary  statistics  gathered  pri¬ 
marily  by  DOD  and  the  U  S.  Department  of 
Commerce.  Such  statistical  breakdowns  are 
useful  in  pinpointing  general  categories  of 
importance,  such  as  "management,  admin¬ 
istrative,  and  clerical",  and  assembly  of 
electronic-based  products;  however,  im¬ 
provements  to  these  categories  cannot  be 
considered  in  isolation.  The  manufacturing 
enterprise  is  a  complex  system,  and  the 
interrelationships  among  the  various  com¬ 
ponents  must  be  considered  in  recommend¬ 
ing  significant  changes  to  this  system. 

To  understand  the  system  aspects  of  the 
batch  manufacture  of  DOD-related  products, 
we  inspected  many  different  manufacturing 
facilities,  of  these,  we  selected  three  partic¬ 
ular  facilities  as  representative  of  many  of 
the  varied  job  shop  environments  of  impor¬ 
tance  in  the  manufacture  of  DOD  products. 
We  performed  rather  detailed  case  studies  of 
these  three  manufacturing  environments 
with  the  active  cooperation  of  the  line  man¬ 
agers  responsible  for  production.  The  facili¬ 
ties  studied  are. 

•  TOW  Missile  Production  at  Tucson  Divi¬ 
sion,  Hughes  Aircraft  Company,  Tucson, 
Arizona 

•  The  manufacture  of  a  simple  precision 
gearbox  at  Precision  Products  Division, 

Preceding  page  blank 


Western  Gear  Corporation,  Lynwood,  Cali¬ 
fornia 

•  The  Numerical  Control  Fabrication  Facility 
at  Douglas  Aircraft  Company,  Torrance,  Cal¬ 
ifornia 

In  each  study,  we  examined  a  variety  of 
possible  computer-based  system  innova¬ 
tions  which  might  have  a  significant  impact 
on  productivity,  from  near-total  program¬ 
mable  automation  of  the  manufacturing 
process  to  incremental  enhancements  of  ex¬ 
isting  machines  or  control  processes.  Each 
of  these  case  studies  is  discussed  below, 
together  with  our  conclusions  about  the  po¬ 
tential  impact  of  advanced,  computer-based 
manufacturing  systems  on  the  production  of 
these  products. 


A.  TOW  Missile  Production 

CASE  STUDY  -  Tuscon  Division, 
Hughes  Aircraft  Company 
Due  to  the  widespread  use  of  electronic 
packages  in  products  procured  by  DOD,  we 
felt  it  was  important  to  study  the  manufac¬ 
ture  of  a  product  having  an  electronic  mod¬ 
ule.  Af'er  examining  several  possible  candi¬ 
dates,  the  Army's  TOW  (Tube-launched, 
Optically-tracked,  Wire-guided)  missile, 
manufactured  by  the  Tuscon  Division  of 
Hughes  Aircraft  Company,  was  picked  as 
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being  representative  of  a  large  class  of  elec¬ 
tronic-based  military  products. 

The  primary  objective  of  this  case  study 
was  to  estimate  the  potential  for  hardware 
automation  equipment  developments  which 
might  have  a  major  impact  on  manufactur¬ 
ing  productivity  for  this  important  class  of 
products. 

1.  The  Product  and  Its  History.  The  Tus- 
con  Division  considers  its  mission  to  be 
"production  of  advanced-technology  mili¬ 
tary  guided  weapons".  During  the  past  two 
decades,  it  has  made  over  40,000  Falcon 
(air-to-air)  missiles  and  over  30,000  TOW 
missiles.  In  addition  to  the  TOW,  it  is  cur¬ 
rently  producing  the  Navy's  Phoenix  missile 
and  the  Air  Force’ a  Maverick  missile.  At  the 
time  this  manufacturing  facility  was  studied 
in  October  1971,  employment  was  about 
2,500,  it  has  been  as  high  as  5,800. 

The  first  test  firing  of  an  "advanced  de¬ 
velopment  model"  of  TOW  occurred  in 
March  1965.  The  product  was  defined  in 
Army-format  drawings  in  June  1966.  The 
first  production  contract  was  awarded  in 
June  1968;  first  production  deliveries  were 
made  in  August  1969  TOWs  were  in  nor¬ 
mal  production  at  Tuscon  starting  about 
July  197C.  In  October  1971,  they  were 
being  produced  at  a  rate  of  about  600/ 
month;  recently,  the  rate  has  been  1,500/ 
month. 

Some  relevant  data  concerning  TOW  pro¬ 
duction 

•  The  Tuscon  plant  is  "GOCO"  —  Govern¬ 
ment  Owned  Contractor  Operated.  There  are 
about  one  million  square  feet  of  plant  space 
on  four  square  miles.  An  informal  estimate 
of  the  replacement  cost  of  the  plant  and 
tools  is  $200  million.  About  40%  of  the 


facility  is  devoted  to  TOW  manufacture. 
About  60%  of  the  equipment  in  the  facility 
is  Government-owned,  the  remaining  40% 
is  Hughes-owned 

•  Engineering  changes  are  a  significant 
item.  During  the  production  engineering 
phase  (1966-1968),  about  34  engineering 
change  analyses  were  made  each  month; 
each  analysis  defines  a  real  problem  and  its 
engineering  solution  and  cost.  It  may  affect 
several  different  production  drawings.  By 
the  end  of  1971,  after  about  18  months  of 
normal  production,  there  were  still  about  1  5 
analyses/month  performed,  and  these  re¬ 
sulted  in  about  8  formal  engineering  change 
proposals  per  month  —  requiring  the  ap¬ 
proval  of  the  Army  Contracting  Officer,  be¬ 
cause  the  change  would  affect  the  form,  fit, 
function,  or  contract  price  of  the  product. 

•  Rework  costs  can  be  significant.  The 
most  common  cause  is  failure  of  electronic 
components,  especially  during  vibration 
tests.  The  failure  rate  of  the  TOW  electronic 
package  during  production  is  between  3%- 
10%.  (Only  packages  that  eventually  pass 
all  tests,  of  course,  are  assembled  into  the 
missile.  After  passing  all  such  tests,  the 
reliability  of  the  TOW  end-product  has  been 
notable.)  On  a  much  more  sophisticated 
missile  such  as  Phoenix,  about  30%  of  the 
labor  is  involved  in  rework  during  early  pro¬ 
duction  phases. 

•  In  October  1971,  at  a  production  rate  of 
about  600/month,  the  unit  price  of  a  TOW 
missile  was  above  $3,500.  This  was  on  a 
one-year  contract.  Currently,  Hughes  has  a 
four-year  guaranteed  procurement  contract; 
at  the  current  production  rate  of  1,500/ 
month,  the  average  unit  price  (including 
G&A  and  profit)  is  about  $2,200.  Major 
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sources  of  these  savings  have  been  signifi¬ 
cantly  lower  negotiated  prices  from  suppli¬ 
ers,  due  to  the  four-year  procurement  po¬ 
tential,  and  a  number  of  Cost  deduction 
Proposals  (CRPs)  submitted  by  Hughes  to 
change  manufacturing  methods  (most  often 
involving  increased  use  of  hard  tooling). 

2.  Analysis  of  the  Product.  Because  of  the 
importance  to  DOD  of  the  type  of  manufac¬ 
turing  operations  involved  in  TOW  produc¬ 
tion,  we  commissioned  two  studies  of  the 
product  from  SpectraVision,  Inc.,  Santa 
Monica,  California,  a  consulting  firm  spe¬ 
cializing  in  advanced  automation  technology- 
analysis.  The  studies  were 

1)  a  detailed  analysis  of  the  assembly  of 
the  electronic  unit  in  the  forward  section, 
and  of  the  mechanical  assembly  opera¬ 
tions  required  in  the  aft  section  of  the 
missile;  (these  operations  account  for 
about  one-third  of  the  total  assembly  op¬ 
erations); 

2)  an  estimate  of  the  impact  that  total, 
flexihle,  computer-based  automation 
would  have  on  TOW  production,  if  such 
automation  were  indeed  technologically 
feasible 

The  results  of  the  first  analysis  are  only 
summarized  here,  due  to  their  proprietary 
nature.  (Hughes  must  bid  competitively  for 
TOW  contract  awards.)  They  show  approxi¬ 
mately 

•  3  man-hours  of  electronic  assembly  (for¬ 
ward  section),  a. id 

•  3/4  man-hour  of  mechanical  assembly 
(aft  section)  per  missile.  (See  illustrations  of 
TOW  missile  components  in  Figure  4.)  On 
this  basis,  we  calculate  about  12  man-hours 
of  assembly  operations  per  missile  within 
the  Hughes  facility.  At  $  12.50/hour,  this 


accounts  for  about  $  1  50  of  the  production 
price,  or  about  22%  of  the  value  added  by 
Hughes  at  the  cj  rent  price  and  production 
rate. 

The  second  study  performed  by  Spectra¬ 
Vision  assumes  nearly  total,  but  flexible, 
computer-based  automation  of  TOW  manu¬ 
facture.  It  assumes  the  concept  (see  Ander¬ 
son,  op.  cit.)  of  a  palletized,  random  access 
conveying  system  serving  work  stations, 
including  programmable  assembly  ma¬ 
chines. 

The  "plant  floor"  might  consist  of  a  num¬ 
ber  of  work  stations,  distributed  in  a  con¬ 
venient  manner  (perhaps  grouped  accord¬ 
ing  to  function  —  part  forming  and  ma¬ 
chining,  assembly,  inspection,  storage  — 
lor  ease  of  maintenance,  cleanliness  re¬ 
quirements,  etc.).  Each  work  station  per¬ 
forms  a  manufacturing  operation  under 
direct  computer  ntrol,  and  is  serviced 
by  a  computer-controlled  "random-ac¬ 
cess"  conveying  mechanism.  The  inter¬ 
face  between  the  conveying  system 
(which  would  have  limited  degrees  of 
freedom  and  coarse  positional  accuracy) 
and  a  work  station  (perhaps  requiring 
rather  precise  orientation  and  positioning 
of  tools  and  in-process  materials)  might 
well  be  handled  by  an  industrial  robot 
with  some  limited  sensory  feedback  capa¬ 
bilities.  One  robot  would  normally  provide 
the  I/O  interface  for  a  group  of  several 
work  stations,  since  the  processing  time 
at  a  work  station  tends  to  be  long  relative 
to  the  I/O  time. 

The  detailed  assumptions  upon  which  the 
analysis  is  based,  and  the  results  of  that 
study  are  contained  in  Appendix  E.  In  sum¬ 
mary,  the  principal  assumptions  made  are: 
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Figure  4,  cont'd.  TOW  missile  components 
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•  a  production  rate  of  600  missiles/ 
month, 

•  manufacturing  and  assembly  process 
steps  and  sequence  very  nearly  the  same 
as  those  performed  manually  at  present; 

•  separate  machines  for  board  stuffing, 
wire  wrapping,  coil  winding,  environ¬ 
mental  testing,  etc.; 

•  one  programmable  assembly  machine 
capable  of  performing  essentially  all  me¬ 
chanical  assemblies  and  most  of  the  elec¬ 
trical  and  mechanical  testing; 

•  a  20-man  programmer/planning  staff;  a 
13-man  maintenance  and  repair  crew, 
plus  managers,  secretaries,  purchasing 
agents,  source  inspectors,  etc.; 

and  the  principal  results  reported  are: 

•  a  total  of  only  $300  in  costs  added  per 
missile  by  the  Hughes  facility  (assuming 
60%  Government  ownership  of  tools,  as 
is  currently  the  case); 

•  a  total  of  only  $11+  million  for  capital 
investment  (excluding  R  &  D)  for  such  a 
plant; 

•  51  %  spare  capacity  potentially  utilizable 
for  other  production  purposes. 
Programmable  assembly  machines  of  the 

type  hypothesized  do  not  exist  today,  nor 
does  a  palletized  conveying  system  that 
could  handle  the  shapes  and  sizes  of  the 
thousands  of  different  parts  and  subassem- 
bl  es  during  the  manufacturing  process. 

The  degree  to  which  such  an  automatic 
factory  is  capable  of  reducing  total  manu¬ 
facturing  costs  is  significantly  affected  by 
the  fraction  of  the  total  cost  that  is  pur¬ 
chased  parts,  subassemblies,  and  subcon¬ 
tracts  Cost  reduction  is  also  a  function  of 
the  degree  of  automation  that  vendors  and 


subcontractors  employ.  In  the  TOW  study 
(600/month  rate),  with  nonautomated  ven¬ 
dors  who  presently  receive  57%  of  the  total 
cost  the  reduction  in  value  added  (by 
Hughes)  was  to  about  one-fifth  of  the  former 
value,  whereas  the  reduction  in  total  manu¬ 
facturing  cost  was  estimated  at  34%.  As¬ 
suming  that  all  subassembly  vendors  (e.g., 
suppliers  of  gyros,  batteries,  actuators,  etc. 
--  but  not  basic  materials  suppliers)  were 
automated,  an  estimated  total  manufactur¬ 
ing  cost  improvement  of  57%  would  be 
provided. 

3.  Conclusions  -  TOW  Missile  Produc¬ 
tion.  Based  on  our  analysis  of  TOW  and 
other  electromechanical  DOD  procurement 
items,  we  made  the  following  general  obser¬ 
vations: 

•  The  continuing  revolution  in  electronics 
(LSI,  thin  films,  electron-beam  etching,  etc.) 
will  not  eliminate  the  assembly  task  in  elec¬ 
tronic  packages.  DOD's  appetite  for  elec¬ 
tronics  seems  to  be  constant  volume,  not 
constant  function.  When  the  space  behind 
the  warhead  of  a  missile  can  hold  an  array 
computer,  it  probably  will  The  fact  that  a 
single  chip  will  perform  the  functions  of  an 
entire  circuit  board  will  only  lead  to  more 
complex  designs  involving  many  such 
chips.  The  space  is  there,  and  the  increased 
functions  can  usually  be  justified. 

•  The  electronics  revolution  does  not  have 
a  rapid  effect  on  the  production  of  military 
weapons  systems.  The  design  of  the  TOW, 
for  example,  was  basically  frozen  in  1965, 
when  the  first  prototype  flew.  Successful 
designs,  having  undergone  elaborate  testing 
and  validation,  are  not  usually  changed  in 
such  fundamental  ways  as  revamping  the 
electronics  based  on  next-generation  possi¬ 
bilities.  The  discrete  component  circuit 
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boards  in  the  TOW  will  be  around  in  it  and 
in  similar  products  for  many  more  years. 

•  Many  of  the  subassembly  tasks  involved 
m  the  electronic  and  "light  source"  units 
seem  potentially  automatable,  and  they 
seem  to  absorb  a  disproportionate  amount  of 
assembly  labor  at  present  (about  one-third 
of  total  assembly  labor)  The  assembly  oper¬ 
ations  required  for  such  subassemblies  are 
the  most  promising  we  have  seen  for  the 
initial  application  of  programmable  assem¬ 
bly  mach-ne  techniques. 

B.  Western  Gear  Corporation 

CASE  STUDY  -  Manufacturing 
Department,  Piacision  Products 
Division,  Lynwood,  California 

Western  Gear  Corporation  is  the  largest 
independent  manufacturer  on  tne  West 
Coast  of  such  precision  mechanical  products 
as  gearboxes  and  actuators.  Almost  every 
DOD  prime  contractor  manufacturing  air¬ 
craft,  ships,  or  missiles  subcontracts  to 
Western  Gear. 

The  Precision  Products  Division  at  Tor¬ 
rance,  California,  is  an  excellent  example  of 
a  job  shop;  at  any  specific  time,  anout 
3,000  diverse  Manufacturing  Orders  (MOs) 
are  in  process.  Our  case  study  focused  on 
two  aspects  of  manufacturing  at  Western 
Gear 

•  the  detailed  processes  involved  in  their 
manufacture  of  one  specific  gearbox; 

•  the  system  by  which  a  manager  allocates 
and  controls  manufacturing  resources  and 
jobs  in  this  complex  job  shop  environment. 

1.  The  Product  and  Its  History.  We  asked 
the  Manufacturing  Manager  to  select  the 
simplest  gearbox  they  make  for  DOD  end 


use.  We  requested  and  received  access  to 
information  on  the  scheduling,  fabrication, 
assembly,  and  support  services  necessary  to 
manufacture  this  box. 

The  gearbox  chosen  by  Western  Gear  is 
shown  in  Figure  5;  four  of  them  are  used  by 
Lockheed  in  each  C-130  aircraft  Lock¬ 
heed  first  ordered  this  box  in  1957,  at 
which  time  Western  Gear  received  a  con¬ 
tract  to  build  and  test  a  small  number  of 
boxes  for  compliance  with  rigid  military 
specifications.  The  design  and  processes 
met  the  specifications  and  the  product  was 
fully  qualified.  Since  then,  Western  Gear 
has  received  a  repeat  order  for  this  item 
about  once  per  year.  Typical  cycle  time  from 
receipt  of  a  purchase  order  until  completion 
of  shipment  is  1  2  to  15  months  In  August 
1971,  Lockheed  placed  an  order  for  150 
boxes  at  a  unit  price  of  about  $2,000  with 
a  requested  delivery  rate  of  about  10  per 
month.  This  low  rate  would  have  been  too 
costly,  so  Western  Gear  scheduled  the  order 
as  follows: 

•  Materials  were  purchased  for  one  lot  of 
1  50  boxes,  with  allowances  for  shrinkage 
based  on  the  long  history  (This  long  his¬ 
tory  is  a  useful  but  unusual  situation.) 

•  Fabrication  operations  which  required  a 
long  setup  time,  such  as  metal  cutting, 
heat  treating,  and  plating,  were  handled 
as  a  single  batch  of  150. 

•  Operations  such  as  deburring,  assembly, 
testing,  painting,  labeling,  and  inspec¬ 
tion,  were  performed  in  batches  of  about 
50  during  each  of  three  consecutive 
months. 

During  October  1972,  54  boxes  were 
completed  and  shipped,  bringing  the  deliv¬ 
ered  total  to  103  The  remaining  47  units 
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Figure  5.  Gearbox  manufactured  by  Western  Gear  Corporation 
for  Lockheed  C-130  aircraft. 


were  assembled  and  shipped  in  November 
1972. 

QUANTITY 

PART  DESCF.IPTION 

a  Components  Each  box  contains  the  fol¬ 
lowing  1  2  major  components,  each  of  which 

1 

Housing  -  Main 

is  fabricated  by  Western  Gear  from  materials 

1 

Cover  -  Housing 

purchased  outside 

1 

Retainer  -  Bearing 

1 

Shaft  -  Input 

2 

Liner  -  Bearing 

1 

Sleeve  -  Bearing 

1 

Gear  -  Bevel 

1 

Adapter  -  Bearing 

1 

Gear  -  Output 

1 

Gear  -  Intermediate  Spur 

1 

Spacer  -  Bearing 

There  are  also  96  minor  components,  for  a 
total  of  108.  Eleven  of  those  96  are  fabri¬ 
cated  by  Western  Gear;  85  are  purchased 
outside  already  fabricated.  We  performed 
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our  operation  and  cost  analysis  on  the  12 
major  components,  based  on  the  Manufac¬ 
turing  Order  for  each  part.  (An  MO  is  pre¬ 
pared  by  the  Production  Control  section  of 
Material  Control  as  the  authorization  and 
complete  bible  for  the  manufacture  of  each 
part  made  internally  by  Western  Gear;  see 
Section  III  B  2  below  for  a  discussion  of  the 
organization  of  the  Manufacturing  Depart¬ 
ment.  A  sample  MO  for  the  main  housing  of 
this  gearbox,  the  engineering  Parts  List,  and 
the  final  Assembly  Inspection  Record  form 
are  contained  in  Appendix  F.) 

b  Manufacturing  Operations  All  the  opera  ¬ 
tions  indicated  on  the  1  1  MOs  are  per¬ 
formed  in  a  total  of  1  7  different  shop  de¬ 
partments.  About  26  man-hours  of  direct 
labor  are  required  per  gearbox,  of  which 
about  75%  is  involved  in  direct  operations, 
and  25%  is  involved  in  setup.  The  percent¬ 
age  breakdown  of  direct  operation  labor 
cost,  by  department,  is  shown  in  Table  7. 

The  percentage  breakdown  of  setup  labor 
cost,  by  department,  is  shown  in  Table  8. 

c.  Observations  and  Conclusions  Perhaps 
the  most  significant  statistic  concerning  the 
production  of  this  simple  gearbox  is  that 
258  mover  ents  of  parts  between  different 
locations  are  required,  (Since  completion 
and  shipment  took  place  during  3  months 
as  three  batches,  somewhat  more  than  258 
moves  were  actually  made.)  Clearly,  in  a  job 
shop  environment,  the  control  of  in-process 
parts,  tooling,  and  materials  is  a  major  con¬ 
sideration 

We  inspected  all  of  the  departments  in¬ 
volved  in  the  above  manufacturing  steps, 
and  discussed  the  operation  with  the  Manu¬ 
facturing  Manager.  The  following  are  some 


of  our  major  observations  and  the  conclu¬ 
sions  we  have  drawn: 

•  The  relative  manpower  strengths  in  the 
shop  departments  are  similar  to  the  cost 
ratios  we  derived  for  the  particular  gearbox 
we  studied;  as  the  loading  in  departments 
varies  with  the  mix  of  orders,  management 
transfers  men  from  a  low  to  a  high  demand 
function.  They  select  and  train  men  to  pro¬ 
vide  this  flexibility.  The  operation  in  which 
our  box  was  least  representative  of  average 
products  was  final  assembly.  Most  gear¬ 
boxes  contain  five  or  ten  times  as  many 
parts,  which  increases  the  demands  on  the 
assembler  for  dexterity,  precision,  and  judg¬ 
ment.  He  is  called  on  to  use  additional 
skills,  not  the  same  skills  more  often 

•  There  are  so  many  uncontrollable  and 
poorly  predictable  variables  in  the  physical 
properties  of  metals  that  few  gearboxes 
would  meet  the  stringent  DOD  specifications 
without  the  continuous  us;  of  ingenuity  by 
operators  to  beat  the  odds.  When  part  fabri¬ 
cation  operations  have  been  automated 
(e.g.,  with  numerically-controlled  machine 
tools),  the  cost  of  the  machines  easily  justi¬ 
fies  the  relatively  small  additional  expense 
of  a  human  operator  to  monitor  the  ma¬ 
chine  s  performance;  his  reaction  to  mal¬ 
functions  detected  by  subtle  patterns  of 
sight,  sound,  smell,  and  touch  sensations 
can  save  tens  of  thousands  of  dollars  and 
weeks  of  downtime. 

•Conclusion:  Significant  reductions  in  di¬ 
rect  labor  through  automation  are  ex¬ 
tremely  unlikely  in  the  manufacture  of 
this  and  similar  precise  mechanical  pro¬ 
ducts  manufactured  to  existing  DOD 
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Table  7 


DIRECT  OPERATIONS  LABOR  BREAKDOWN, 
C-130  GEARBOX 


Department 

%  of  Total  Direct 

#  of  Distinct 

Involved 

Operation  Labor 

Operations 

Inspection 

19 

50 

Small  gear  cutting 

15 

10 

Grinding 

14 

44 

Turning  (rough) 

13 

19 

(De)burring 

10 

17 

N/C  machining 

7 

9 

Large  bevel  gear  cutting 

5.7 

5 

Heat  *reating 

5.5 

35 

Assembly 

4.6 

A 

Turning  (fine) 

4 

11 

Spindle  drilling 

1 

4 

Sawing 

1 

8 

Milling 

0.2 

1 

Totcls 

100.0% 

217 

Table  8 


Department 

%  of  Total  Direct 
Setup  Labor 

Heat  treat 

51 

Plating 

20 

Sawing 

9 

Turning  (rough) 

6 

Total  other  [9] 

14 

100% 

[9]  Casting  stores  (3%).  grinding  (2%):  stores  (2%).  N/C 
machining  (1  9%);  turning  •  fine  (1  7%);  small  gear  cutting 
(1  6%).  large  bevel  gear  cutting  (0  7%):  inspection  (0G%);  spin¬ 
dle  drilling  (0  3%):  milling  (0  2%) 


specifications.  The  only  hope  for  cost  re¬ 
duction  through  automation  of  existing 
manual  operations  for  these  products 
would  seem  to  be  a  radically  new  design 
philosophy  allowing  very  reliable,  accu¬ 
rate  products  (such  as  airplanes  and  mis¬ 
siles)  to  be  made  from  components  whose 
specifications  have  considerable  latitude; 
such  a  development  is  highly  unlikely. 

•  An  operator  can  usually  meet  or  exceed 
the  time  standards  for  the  setup  and  per¬ 
formance  of  each  process  if  the  material, 
tools,  information,  equipment,  and  condi¬ 
tions  are  on  time  and  correct.  It  is  not  now 
possible  for  management  to  control  all  these 
factors  and  meet  these  criteria  in  at  least 
half  the  cases;  nearly  all  significant  devia¬ 
tions  from  time  standards  can  be  traced  to 
these  causes. 
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• Conclusion  The  management  and  con¬ 
trol  of  resources  in  a  job  shop  environ¬ 
ment  is  currently  a  major  source  of  inef¬ 
ficiency;  the  investigation  of  computer- 
based  real  time  production  control  sys¬ 
tems  to  aid  m  the  management  of  these 
resources  in  a  job  shop  environment 
must  have  high  priority 

•  During  January  1973,  at  the  time  this 
study  was  performed,  the  Manufacturing 
Department  had  about  500  employees,  and 
monthly  billings  were  about  $2,000,000 
The  overhead  rate  charged  was  180%,  of 
this,  about  80%  represented  rent  and  other 
occupancy  factors,  fringe  benefits,  and 
equipment  depreciation.  The  remaining 
100%  represented  management  and  sup¬ 
port  services,  i.e.,  people.  For  each  man 
performing  a  direct  operation  there  was 
another  person  trying  to  keep  him  usefully 
employed. 

•Conclusion  This  case  study  again  illus¬ 
trates  that  overhead  services  for  DOD- 
related  manufacturing  industries  are  a 
major  cost  factor  (We  derived  the  same 
conclusion  from  the  comparative  statistics 
for  administrative,  clerical,  and  sales" 
labor  in  Section  II.)  We  again  conclude 
that  computer-based  management  and 
engineering  aids  to  increase  the  produc¬ 
tivity  and  efficiency  of  indirect  labor  are  of 
great  potential  importance 

2.  Manufacturing  Production  Control. 
Due  to  the  importance  of  production  control 
in  a  job  shop,  we  studied  the  systems  and 
procedures  by  which  such  control  is  cur¬ 
rently  exercised  Before  analyzing  produc¬ 
tion  control,  however,  it  is  important  to 
understand  the  interrelationships  among  the 
Manufacturing  Department  and  the  other 


departments  of  the  Precision  Products  Divi¬ 
sion  the  information  flow  within  the  Divi¬ 
sion  is  the  source  of  the  data  used  by  Pro¬ 
duction  Control 

a  Information  Flow  Within  the  Division 

When  a  customer  (in  the  case  of  the  gear¬ 
box,  Lockheed)  issues  a  purchase  order  to 
Western  Gear,  it  is  sent  to  the  Sales  Depart¬ 
ment  This  department  generates  and  dis¬ 
tributes  a  Sales  Order  to  Accounting,  Engi¬ 
neering,  Quality  Cortrol,  and  Manufactur- 
in9  The  first  time  a  product  is  ordered, 
Engineering  prepares  an  Engineering  Re¬ 
lease,  containing  a  Parts  List  (Bill  of  Materi¬ 
als),  Prints  (which  include  purchase  speci¬ 
fications  and  inspection  criteria),  and  As¬ 
sembly  Drawings.  The  Sales  Order  and  En¬ 
gineering  Release  are  directed  to  Ma‘erial 
Control  and  Industrial  Engineering  in  the 
Manufacturing  Department.  Industrial  Engi¬ 
neering  does  the  planning  and  transmits  the 
results  to  Material  Control  The  planning 
output  contains  material  requisitions  which 
go  to  Purchasing  (under  Material  Control) 
for  outside  procurement.  Planning  also  is¬ 
sues  a  list  of  fabrication  and  inspection 
steps  for  each  part  on  the  Parts  List,  tools 
and  fixtures  required  at  each  step,  and  time 
standards  for  the  setup  and  operation  of 
each  process. 

The  latter  documents  are  sent  to  the  Pro¬ 
duction  Control  se-tion  of  Material  Control 
Production  Control  piepares,  for  each  part 
that  will  be  internally  manufactured,  a  de¬ 
tailed  MO  form  which  is,  as  mentioned  in 
Section  III  B  1  a  above,  the  authorization 
and  complete  instructions  for  the  manufac¬ 
ture  of  the  part.  The  MOs  go  to  the  Shop 
Superintendent,  who  implements  and  con¬ 
trols  the  manufacture  of  the  component 
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parts,  the  final  assembly,  and  final  tests 
according  to  the  MO  plan. 

Our  analysis  concentrated  on  the  func¬ 
tions  performed  by  Production  Control,  and 
how  the  services  of  the  Corporate  Computer 
Center  were  used  by  the  Manufacturing  De¬ 
partment. 

b  The  SCOPE  Production  Control  System 

The  only  use  of  corporate  computers  by  the 
Manufacturing  Department  is  a  package 
called  SCOPE  (Scheduling  by  Computer  and 
Overall  Production  evaluation).  It  was  devel¬ 
oped  by  the  Western  dear  Corporation  cor¬ 
porate  computer  center  for  use  by  Produc¬ 
tion  Control. 

SCOPE,  like  many  other  production  con¬ 
trol  systems  we  have  seen,  is  a  batch  sys¬ 
tem  useful  only  for  rough  job  scheduling 
and  monitoring.  The  major  input  is  an  MO 
and  its  scheduled  completion  date,  both 
prepared  manually  by  Production  Control. 
Its  major  outputs  are: 

•  shop  dispatch  cards,  one  for  each  opera¬ 
tion  scheduleo 

•  semiweekly  reports  for  Production  Con¬ 
trol,  Accounting,  the  Manufacturing  Man¬ 
ager,  and  several  managers  reporting  to 
him 

Reporting  of  work  accomplished  is  man¬ 
ual  Conflicts  for  resources  and  other  prob¬ 
lems  which  produce  deviations  from  sched¬ 
uled  completion  dates  must  be  resolved 
manually.  No  useful  exception  reports  are 
available 

Our  analysis  of  the  use  of  the  SCOPE 
system  produced  the  following  observations: 

•  The  Manufacturing  Manager  is  charged 
$  1  5,000  per  month  for  the  service;  for 
that,  he  receives  a  pile  of  tab  runs" 


twice  a  week.  The  information  is  too  volu¬ 
minous  to  be  used  effectively. 

•  The  Manufacturing  Manager  has  come 
to  believe  that  it  is  difficult  to  make  small 
changes  to  the  existing  system  to  improve 
its  accuracy  or  functional  capability. 

•  The  Manufacturing  Department  is  re¬ 
quired  by  corporate  policy  to  purchase  all 
programming  and  processing  services 
from  the  computer  center,  and  is  not  per¬ 
mitted  to  seek  alternatives  outside  the 
company. 

•  The  job  shop  environment  is  extremely 
dynamic;  priorities  change  on  a  daily  -- 
sometimes  hourly  --  basis.  Management 
decisions  are  continually  required,  often 
based  on  data  that  is  not  available  in  any 
formal  informat. on  system. 

•  Control  of  resources  on  an  hourly  basis  is 
currently  performed  manually.  Each 
morning  the  Manufacturing  Manager  pre¬ 
pares  a  new  list  of  critical  jobs  and  ques¬ 
tions.  From  7:00  A  M.  to  8:30  A.M.  he 
meets  with  key  members  of  his  staff  to 
request  the  accurate  current  status  of  the 
jobs  --  what  has  been  completed,  what  is 
in  process,  what  problems  prevent  the 
schedules  from  being  met,  and  where  ev¬ 
ery  critical  part  is  located  His  subordi¬ 
nates  are  instructed  to  gather  information 
by  personally  touring  the  shops,  not  just 
relying  on  the  computer  listings.  As  the 
reports  are  presented  to  him,  the  manager 
manually  determines  job  priorities  and 
gives  orders  for  the  rescheduling  of  per¬ 
sonnel  and  equipment  to  overcome  the 
critical  problems.  The  manager  spends 
the  rest  of  each  day  following  the  pro¬ 
gress  of  these  items,  trying  to  anticioatc 
what  future  bottlenecks  he  created  with 
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that  day's  decisions,  and  preparing  in¬ 
structions  for  the  night  shifts  to  correct 
deviations  from  his  morning  plans  that 
occurred  during  the  day  due  to  unpredict¬ 
able  variables. 

Conclusion:  There  is  a  requirement  for 
real  time  industrial  information  and 
control  systems  that: 

•  are  timely,  accurate,  and  reliable; 

•  are  flexible  and  modifiable; 

•  interface  directly  to  managers  having 
the  responsibility  for  control; 

•  aid  managers  in  predicting  the  conse¬ 
quences  of  actions  and  decisions. 

To  meet  these  requirements,  a  level  of 
sophistication  is  required  in  real  time, 
interactive  software  systems  that  is  not 
currently  available  in  an  industrial  en¬ 
vironment. 

C.  Douglas  Aircraft  Company 

CASE  STUDY  -  N/C  Fabrication 
Department.  Torrance.  California 

1.  Company  and  Department  Products. 
The  McDonnell-Douglas  Aircraft  Corporation 
builds  commercial  and  military  aircraft,  mis¬ 
sile,  and  space  systems.  The  Douglas  Air¬ 
craft  Division  manufactures  commercial  air¬ 
craft  and  components,  and  subsystems  for 
similar  military  products.  Although  no  sys¬ 
tem  can  be  completed  unless  all  its  compo¬ 
nents  have  been  assembled,  the  structural 
members  are  considered  the  most  critical 
components.  The  N/C  Fabrication  Depart¬ 
ment  in  the  Torrance,  California,  plant  man¬ 
ufactures  all  the  large  and  many  small 
structural  components  for  the  DC-8,  DC-9, 
and  DC- 10  commercial  transports,  and 


many  major  parts  of  the  F-4A,  F-15,  and 
missile  systems  assembled  in  the  McDon- 
nell-St.  Louis  facility. 

About  700  different  types  of  parts  are 
machined,  finished,  and  inspected  in  this 
department.  The  sizes  range  up  to  dog-leg 
wing  spars  30  feet  long,  and  banjo  fittings 
16  feet  long  and  10  feet  wide  for  the  tail 
engine  of  the  DC- 10,  both  milled  from  alu¬ 
minum  forgings.  (See  Figure  6.)  There  are 
many  small  parts  about  the  size  of  an  office 
desk  cut  from  forgings  of  high-tensile  steel 
or  titanium.  A  very  few  machine  tool  sta¬ 
tions  are  dedicated  to  a  single  type  of  part 
—  one  that  requires  a  large  number  of  ma¬ 
chining  hours.  Most  stations  manufacture  a 
variety  of  parts  on  a  batch  basis;  the  depart¬ 
ment  is  therefore  operated  as  a  large  job 
shop. 

The  schedule  for  the  final  assembly  of 
complete  aircraft  in  Long  Beach  or  St.  Louis 
from  complete  ship  sets  of  components  con¬ 
trol;  all  decisions  in  the  N/C  Fabrication 
Department.  It  is  unforgivable  for  a  $25 
million  DC- 10  to  sit  unfinished  because  a 
part  was  not  present  at  the  final  assembly 
location  on  time.  Most  of  the  nonstructural 
parts  can  be  obtained  from  more  than  one 
source,  but  for  most  of  the  parts  made  by 
the  N/C  shop  it  is  the  only  possible  source. 
As  a  result,  the  eyes  of  the  corporation  are 
always  focused  on  this  Department,  and  an 
interruption  in  its  output  is  not  tolerated 
Therefore,  we  were  very  interested  in  ana¬ 
lyzing  the  procedures  by  which  production 
control  was  managed,  and  the  potentials  of 
computer-based  manufacturing  systems  for 
increasing  productivity. 

2.  Resources  of  the  Department.  Nearly 
all  structural  parts  of  air  and  space  vehicles 
are  warped  three-dimensicnal  surfaces  with 
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Figure  6.  Machined  "Banjo  Fitting"  for  DC-10  aircraft. 


no  symmetry  about  any  axis  or  plane.  To 
machine  accurately  these  contoured  shapes 
from  high-tensile  metal  with  the  fewest 
number  of  fixtures  and  machine  setups  re¬ 
quires  large,  rigid  five-axis  milling  machines 
called  profilers  At  the  present  time,  Tor¬ 
rance  is  the  world's  largest  five-axis  N/C 
facility  About  80  N/C  tools  costing  over 
$30,000,000  are  installed  in  a  special 
building,  over  30  of  these  systems  have 


four  or  five  axes  of  motion.  It  is  the  most 
impressive  single  N/C  facility  we  have  ever 
seen. 

Resources  controlled  directly  by  the  man¬ 
ager  are  about  300  personnel  (machine  op¬ 
erators  and  their  chain  of  supervision),  80 
N/C  machines,  and  a  smaller  number  of 
manually-operated  machines.  These  re¬ 
sources  cost  Douglas  $4,000  per  hour  of 
operation.  There  are  many  service  groups 
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whose  function  is,  in  part,  supporting  the 
N/C  Fabrication  Department  Some  of  these 
are 

N/C  Programming 
Tooling 
Maintenance 
Planning 

Production  Control 
Manufacturing  Engineering 
Industrial  Engineering 
Transportation 
Purchasing 
Quality  Control 

With  a  burden  of  280%,  about  600  people 
are  required  in  other  departments  to  support 
the  ? 00  people  in  N/C  Fabrication. 

3.  How  the  Manager  Controls  His  Re¬ 
sources. 

a  Historical  Background  Prior  to  1969,  this 
N/C  fabrication  department  had  achieved  a 
machine  utilization  rate  of  about  25%,  a 
little  above  the  average  of  the  industry. 
Among  the  causes  for  this  seemingly  low 
rate  were:  lack  of  cutters,  fixtures,  tapes, 
materials,  operators;  machine  tool  malfunc¬ 
tion,  lack  of  maintenance  personnel  or  spare 
parts;  an  operator  could  lack  certain  instruc¬ 
tions,  or  receive  incorrect  instructions  that 
produced  a  rejected  part,  so  that  the  cycle 
was  delayed  until  a  new  forging  could  be 
made;  transportation  could  be  late  deliver¬ 
ing  support  items  because  of  improper  pri¬ 
orities,  the  necessary  part  or  fixture  was  lost 
somewhere  in  the  plant  and  no  one  could 
find  it. 

In  1969  this  shop  began  to  manufacture 
parts  for  the  DC- 10  transports,  and  the 


Long  Beach  plant  began  to  assemble  them. 
The  product  required  a  very  large  invest¬ 
ment  (over  $500,000,000)  and  involved 
very  high  risk.  To  recover  its  investment, 
the  company  would  have  to  sell  over  200 
units  at  a  price  competitive  with  the  pro¬ 
ducts  of  its  two  rivals,  and  have  io  learn  to 
manufacture  them  at  a  cost  low  enough  to 
obtain  the  recovery.  To  assure  the  on-time 
flow  of  inspection-approved,  difficult-to- 
make,  vital  structural  parts  to  the  assembly 
line,  the  N/C  manager  analyzed  past  prob¬ 
lems  and  decided  it  was  necessary  to  obtain 
better  control  over  certain  operations  and 
personnel. 

Therefore,  the  manager  asked  his  man¬ 
agement  for  authority  to  invite  computer 
vendors  to  submit  proposals  for  a  real  time 
data  acquisition  and  display  system  which 
wouid  meet  his  functional  specifications; 
that  request  was  denied.  The  Douglas  Com¬ 
puter  Center  offered  a  large  estimate  (about 
$1,000,000)  but  no  performance  guaran¬ 
tee.  The  N/C  Manager  would  not  fund  such 
an  offer. 

b  The  Existing  System  As  a  result  of  the 
factors  summarized  above,  a  totally  manual 
real  time  information  system  was  imple¬ 
mented  by  the  manager  of  the  N/C  fabrica¬ 
tion  facility.  The  goal  of  the  system  is 
enable  the  manager  to 

1)  meet  delivery  schedules; 

2)  achieve  fairly  level  machine  loading, 

3)  obtain  graphic  real  time  display  of 
work  status; 

4)  perform  rescheduling  in  case  of  part 
shortages  or  machine  tool  breakdown; 

5)  facilitate  the  flow  of  information  from 
personnel  at  the  shop  floor,  storage  area, 
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or  maintenance  to  the  control  room  and 
back; 

6)  alert  personnel  to  exceptions  requiring 
action. 

The  system  was  implemented  in  6 
months.  It  employs  people  as  data  gather¬ 
ers,  analyzers,  and  reporters.  Using  this 
manual  system,  the  total  utilization  rate  has 
been  raised  to  57%.  more  than  double  the 
original  figure.  The  investment  in  hardware 
was  under  $10,000,  mostly  for  telephones. 

No  facility  is  built  into  the  system  to  pro¬ 
duce  optimal  schedules,  loading,  or  lot 
sizes.  Figure  7  contains  a  diagram  of  the 
information  flow 

I  Master  Schedules  detailing  aircraft  de¬ 
livery  dates  are  developed  in  Long  Beach. 

II.  Manufacturing  Plans  developed  by  en¬ 
gineers  detail  the  fabrication  operations 
required  for  each  ship  set. 

III.  Schedulers  'explode"  I  and  II  manu¬ 
ally  and  apply  individual  operations  to 
machine  tools  using  bar  charts. 

IV  Schedules  for  each  machine  tool  are 
typed.  These  schedules  are  split  into  three 
categories  which  are  on  individual  pieces 
of  paper  to  allow  for  separate  handling. 
The  categories  are 

a.  past  due 
b  current 
c.  future 

V  Schedules  are  posted  in  the  control 
room  on  a  weekly  basis  This  is  the  nerve 
center  of  the  entire  N/C  fabrication  facil¬ 
ity.  On  the  walls  of  the  control  center  are 
the  following  major  displays: 

1)  End-item  completion  schedule.  This 
shows  the  due  date  (from  I)  of  each 
major  item  by  quantity  within  week. 


When  a  lot  is  completed  that  week  it  is 
taped  over  in  red.  A  bar  slides  over  the 
schedule  and  is  moved  each  week.  Un¬ 
taped  items  to  the  left  of  the  bar  are 
past  due,  taped  items  to  the  right  rep¬ 
resent  future  work  completed. 

2)  Schedules  for  each  machine  tool 
(from  IV)  are  posted.  Each  column  rep¬ 
resents  a  machine  tool,  the  three  rows: 
past  due,  current,  future.  Past  due 
schedules  are  printed  on  colored  paper. 
Summaries  (total  hours)  are  written  in 
grease  pen  under  each  schedule  sheet. 

3)  Performance  history  is  posted  on 
graphs,  e.g.,  past  due  hours  and 
scheduled  hours  per  week. 

4)  Status  of  constraints,  i.e.,  tool  or¬ 
ders,  material,  N/C  tape  availability,  is 
maintained  in  a  "visirecurd  -type  file. 

5)  Machine  tool  status  displays  what 
work  is  currently  scheduled  on  the  ma¬ 
chine,  is  the  machine  tool  down,  and  if 
so,  when  will  it  be  up,  is  material  avail¬ 
able,  etc. 

VI.  Material  orders,  receipts  come  into  the 
control  room  to  allow  dispatching. 

VII.  The  work  is  dispatched  to  the  shop 
floor  via  telephone  and  telewriter. 

VIII.  Machine  tool  breakdowns,  material 
shortages  and  job  completions  come  back 
to  the  control  room  by  telephone. 

IX.  Maintenance  is  called 

X.  Maintenance  is  completed  or  estimated 
completion  is  phoned  back. 

Figure  8  shows  some  of  the  wall  displays  in 
the  management  control  center.  This  system 
effectively  portrays  a  massive  amount  of 
information  in  summary  form.  Because  the 
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MAINTENANCE 


Figure  7.  Information  flow  at  Douglas  Aircraft  Manual  N/C 
Management  Control  System. 


number  of  relationships  between  the  data  is 
huge,  little  attempt  at  dynamic  preplanning 
can  occur.  As  a  result,  "crises''  occur  regu¬ 
larly.  The  occurrence  of  crises  necessitates  a 
daily  meeting  of  the  manager  with  shop 
personnel  during  which  additional  informa¬ 
tion  is  interchanged  and  solution  strategies 
are  developed 

In  1972,  a  series  of  discussions  were  held 
between  the  N/C  Fabrication  Manager  and 


representatives  of  the  Computer  Center,  to 
consider  the  computerization  of  this  manual 
system.  At  the  time  of  our  initial  visit  in 
October  1972,  iiie  manager  had  just  re¬ 
ceived  an  estimate  of  $500,000  (no  per¬ 
formance  guaranteed).  He  decided  it  would 
not  give  him  the  ability  to  increase  his  pro¬ 
ductivity,  and  terminated  the  negotiations. 
He  has  made  changes  in  the  system  since 
1969  because  his  original  specifications 
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Figure  8.  Wail  displays  at  Douglas  Aircraft  Management 
Control  System. 
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were  not  precisely  those  he  found  he 
needed  Recently  changes  have  been  infre¬ 
quent  The  latest  change  took  his  people  1  5 
minutes  to  implement. 

The  manual  data  center  has  made  it  more 
efficient  for  the  manager  to  make  and  im¬ 
plement  some  decisions,  but  it  supports 
only  a  part  of  his  responsibilities.  He  still 
spends  the  first  two  hours  every  day  meet¬ 
ing  with  his  staff,  reviewing  the  status  of 
critical  jobs  from  a  checklist.  The  rest  of  the 
day  he  and  his  staff  physi*  ally  track  down 
the  location  and  condition  ol  parts  and  sup¬ 
plies,  give  orders  to  move  them,  and  in¬ 
struct  operators  to  change  the  priority  of 
their  efforts. 

The  manager  has  seen  other  computer- 
based  production  information  systems,  such 
as  the  Rohr  N/C  Status  Display  System,  and 
has  concluded  it  is  not  suitable  for  him  to 
make  real  time  control  decisions.  During  our 
visit  to  Rohr  in  March  1973,  we  carefully 
compared  the  Rohr  system  to  the  Douglas 
"system"  and  reached  the  same  conclusion. 
With  the  cooperation  of  the  Douglas  N/C 
manager,  we  prepared  a  documentary  film 
showing  the  products  and  resources  of  the 
N/C  Fabrication  Department,  and  how  he 
employs  the  Management  Center  to  control 
his  resources. 

Due  to  the  seeming  importance  of  flexible, 
interactive  software  systems  in  this  environ¬ 
ment,  we  held  a  number  of  discussions  with 
the  N/C  manager  to  determine  the  com¬ 
plexity  of  the  information  network  that 
would  be  required  in  an  effective  informa¬ 
tion  system  Appendix  G  contains  a  list  of 
420  vocabulary  words  which  are  relevant, 
culled  from  several  diverse  software  pack¬ 
ages  currently  existing  within  Douglas. 
From  these  discussions,  we  estimate  that 


perhaps  an  additional  500  words  would  be 
required  in  a  useful  system  capable  of  com¬ 
municating  directly  with  a  manager  in  a 
terminology  familiar  to  nim 

c  Conclusions  Douglas  N/C  Fabrication 

Our  analysis  of  this  facility  has  supported 
the  conclusions  reached  in  our  study  of  pro¬ 
duction  at  Western  Gear  Corporation  real 
time  software  systems  currently  available  as 
managem  ,nt  aids  for  job  shop  environments 
are  too  costly,  too  inflexible,  and  do  not 
support  the  important  managerial  function 
of  predicting  consequences  of  incremental 
changes  to  existing  schedules.  An  entirely 
new  level  of  software  sophistication,  at  a 
reasonable  cost,  is  required  Increased  pro¬ 
ductivity  is  possible  through  much  more 
efficient  utilization  of  resources,  if  truly  ef¬ 
fective  job  shop  production  control  systems 
are  developed  Our  initial  studies  show  the 
information  environment  in  job  shop  manu¬ 
facturing  process  control  is  sufficiently  finite 
to  permit  development  of  the  needed  sys¬ 
tems  using  the  latest  state  of  the  art  soft¬ 
ware  techniques. 

D.  Conclusions 

1.  Management  of  Manufacturing.  The 

major  conclusion  we  reached,  as  a  result  of 
the  case  studies  described  abo/e,  is  that  the 
single  development  that  can  have  the  great¬ 
est  impact  on  manufacturing  productivity  in 
DOD-related  industries  is  a  system  that 
serves  the  manufacturing  manager  —  that 
helps  him  and  his  subordinates  do  their  job 
better.  This  conclusion  results  from  our  ob¬ 
servation  that,  in  the  case  >  we  have  studied 

•  managen  are  intelligent,  decisive  indi¬ 
viduals,  whose  chief  responsibility  is  to 
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control  their  resources,  their  most  impor¬ 
tant  resource  is  the  people  they  control; 

•  managers  are  now  required  to  make 
decisions  based  on  data  which  is  some¬ 
times  wrong,  too  old,  too  voluminous,  yet 
incomplete,  and  presented  in  a  form  that 
does  not  aid  the  decision-making  process; 
the  resulting  inefficiencies  are  the  major 
problem  in  batch  manufacturing. 

In  short,  managers  of  major  manufacturing 
operations  are  not  obstacles  to  progress; 
they  are  worth  supporting  with  a  major  sys¬ 
tem  design  and  implementation  effort  tai¬ 
lored  to  increasing  their  effectiveness  in 
controlling  their  resources. 

There  are  major  consequences  resulting 
from  the  explicit  decision  that  a  system  will 
serve[  1 0]  a  manager. 

•  the  system  (and  its  designers)  must  ac¬ 
cept  the  manager's  assessment  of  what’s 
important  -  -  his  set  of  priorities, 

•  it  must  help  the  manager  gain  an  accu¬ 
rate,  useful  conception  of  the  status  of  his 
processes  and  resources; 

•  the  system  must  provide  a  useful  inter¬ 
face  to,  and  communication  among,  each 
of  three  classes  of  users 

i)  the  manufacturing  manager; 

h)  his  subordinates  (and  their  subordi¬ 
nates,  etc.,  down  to  the  operators  of 
machines  and  other  persons  performing 
specific  manufacturing  tasks); 

in)  the  manufacturing  tools  and  re¬ 
sources  that  are  under  direct  process 
control 

[lO]  We  emphasize  the  distinction  between  Sdri/m?/  winch 
implies  a  commitrnen*  to  understand  need1,  and  be  responsive  to 
them  until  they  are  met.  and  provtdmq  u  sarvtcf.  whict  has  the 
implication,  there  it  is  -  tal-e  it  or  leave  it 


•  the  system  must  take  into  explicit  ac¬ 
count  the  characteristics  of  (human) 
users: 

i)  they  make  occasional  errors  and 
need  to  correct  them; 

ii)  they  need  service  provided  in  terms 
they  understand;  there  is  an  applica¬ 
tion-dependent  vocabulary  that  must 
be  understood; 

ni)  the  user  must  feel  confident  he  un¬ 
derstands  the  system's  behavior  and 
the  results  it  provides;  these  results 
must  be  consonant  with  his  intuitive 
understanding  of  the  operation  of  his 
facility;  as  a  consequence,  there  must 
be  an  evolutionary  change  from  old 
methods  of  operation  to  revised  ones. 
There  is  therefore  a  requirement  that 
the  user  be  able  to  modify  and  enhance 
the  system  to  guide  this  evolution. 
(Some  system  enhancements  will  of 
course  be  provided  from  external 
sources,  e  g.,  programmers;  however, 
the  testing  and  evaluation  of  these 
modules  and  their  eventual  integration 
into  the  operational  system  must  re¬ 
main  under  the  user's  control  ); 

iv)  the  user  will  be  willing  to  undergo 
training  in  the  use  of  the  system  if  he 
believes  its  service  to  him  justifies  the 
training;  however,  training  should  nei¬ 
ther  be  excessive,  nor  assume  the 
computer  programming''  paradigm, 

•  the  system  must  complement  the  user’s 
abilities,  i.e.,  provide  capabilities  that  the 
user  lacks: 

i)  storage  and  analysis  of  significant 
amounts  of  data,  and  selective  retrieval 
from  that  collection  of  data, 
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n)  continuous,  real  time  surveillance 
for  exceptional  conditions,  and  alerting 
of  the  appropriate  parties; 

lii)  formal  decision-making,  schedul¬ 
ing,  ano  optimization  involving  many 
known  or  estimated  parameters; 

iv)  modeling  of  complex  systems  to 
derive  consequences  of  potential  events 
and  activities 

•  the  system  must  be  capable  of  being 
integrated  quickly  into  an  existing  facility 
without  major  disruption; 

•  the  system  must  be  highly  reliable. 

The  above  system  characteristics  are 
stated  in  a  very  general  manner.  The  follow¬ 
ing  problems  are  specific  examples  of  the 
environment  in  which  we  find  managers 
currently  making  decisions  and  needing  as¬ 
sistance 

Problem:  A  shipment  is  late  or  the  customer 
requests  early  delivery;  should  he  commit  to 
a  new  date? 

Q  What  is  the  current  production  status 
of  the  order? 

Q  What  is  the  load  in  the  plant? 

Q  What  resources  and  other  commit¬ 
ments  would  rescheduling  affect? 

Problem.  The  actual  loads  on  the  profile 
mills  are  exceeding  the  forecast  by  20%. 
Why?  Will  the  trend  continue?  Will  it  be 
critical?  How  can  the  situation  be  alleviated? 

Q  What  parts  are  on  the  mill? 

Q  Are  schedules  being  met? 

Q  Are  standard  times  being  exceeded?  If 
so,  why? 


Q  Was  the  machine  down?  Why?  Tool¬ 
ing  or  material  not  available?  Equipment 
failure? 

Problem:  The  stretch  press  has  required  un¬ 
usually  high  maintenance  lately 

Q  Will  this  hurt  current  or  future  sched¬ 
ule  compliance? 

Q.  Has  the  equipment  been  adequately 
maintained? 

Q  Are  the  parts  defective? 

Q  Is  the  work  being  performed  beyond 
the  equipment's  capabilities? 

Problem:  An  overload  is  predicted  in  heat 
treatment  three  months  from  now 

Q  Will  this  cause  a  bottleneck? 

Q  Should  we  reschedule? 

Q  Can  some  parts  be  jobbed  out? 

Q:  What  parts  should  he  schedule  over¬ 
time? 

Q  Should  heat  treatment  be  expanded? 

Problem:  Materials  are  consistently  late  to 
one  of  the  work  centers. 

Q  What  is  happening  at  preceding  work 
centers? 

Q  Are  move  times  too  short  for  these 
items? 

Q:  Is  transportation  not  doing  its  job? 
Why? 

Note  that  we  don't  expect  a  system  to  be 
capable  of  interpreting  and  responding  to 
questions  posed  exactly  a«  shown  above 
Hcwever,  this  is  the  type  of  question  to 
which  answers  must  be  found.  The  system 
should  be  useful  to  the  maximum  extent 
possible  in  formulating  those  answers. 

Many  of  the  above  questions  can  be  an¬ 
swered  by  rather  straightforward  querying 
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of  a  data  base  However,  the  most  persistent 
type  of  question  which  must  be  answered  -- 
and  the  type  of  question  which  cannot  be 
answered  easily  by  traditional  data  base 
retrieval  systems  —  is  "What  if...?".  What 
if  machine  No  26  is  down  for  maintenance 
for  4  days?  What  if  supplier  B  is  2  weeks 
late  in  delivery?  What  is  the  resultant  effect 
on  this  job?  If  some  rescheduling  is  done, 
what  are  the  effects  on  other  jobs  and 
schedules?  What,  ultimately,  is  the  effect  on 
profits  from  monthly  billings? 

(In  formal  management  sciences,  based 
on  mathematical  programming  the  above 
type  of  question  is  handled  by  sensitivity 
analysis  --  how  sensitive  are  certain  pa¬ 
rameters  to  changes  in  other  ones?  A  sec¬ 
ond  way  of  approaching  this  type  of  ques¬ 
tion  is  modeling  and  simulation  An  impor¬ 
tant  research  question  is  the  extent  to  which 
each  of  these  techniques  can  be  used,  either 
separately  or  cooperatively,  to  provide  sig¬ 
nificant,  real  time,  daily  assistance  directly 
to  the  manufacturing  manager  of  a  major 
batch  production  facility.) 

Section  IV  of  this  report  contains  our  rec¬ 
ommendations  for  the  development  of  a 
Manufacturing  Process  Control  system,  in¬ 
cluding  functional  specifications  and  pro¬ 
posed  system  architecture.  This  proposed 
system  is  a  direct  result  of  our  conclusion 
that  more  effective  management  and  control 
of  batch  manufacturing  is  the  greatest  po¬ 
tential  area  of  productivity  improvement 

2.  Automation  Technologies.  The  classi¬ 
cal  definition  of  productivity  is  output  per 
man  The  classical  means  of  increasing  pro¬ 
ductivity  is  automation  —  replacing  men  by 
machines  During  our  case  studies,  we 
studied  the  potential  benefits  to  be  derived 
from  R  &  D  programs  in  computer-based 


automation  technologies,  ranging  from  a 
programmable  factory  (see  Section  III  A  and 
Anderson,  op,  cit.)  to  incremental  enhance¬ 
ments  to  existing  numerically-controlled 
machine  tools. 

The  potential  seems  great;  as  suggested 
by  Sectior  II,  manufacturing  of  DOD-pro- 
cured  items  is  largely  by  batch  production 
methods,  oatch  production  requires  flexibil¬ 
ity  in  the  use  of  resources;  computers  can 
bring  programmability  and  flexibility  to  the 
control  of  automated  manufacturing  re¬ 
sources. 

Specifically,  in  our  analyses  of  TOW, 
Western  Gear,  Douglas  N/C  Fabrication, 
and  other  facilities,  we  considered  the  cur¬ 
rent  state  of  the  art  and  the  potential  for 
developments  in  the  following  areas 

Self-test  for  machines 

Programmable  setup  for  machine  tools 

Sensory  output  from  machine  tools 

Adaptive  feedback  for  machine  tools 

Tool-point  sensing  for  machine  tools 

Numerically  controlling  other  tools 

Programmable  assembly  machine 

Random  access  conveyor 

Automated  storage 

Programmable  testing  machine 

Programmable  pallets 

Programmable  fixtures 

Programmable  parts  transfer 

We  evaluated  potential  developments  in 
each  area  by  two  criteria 

a)  Individual  developments  should,  if  at 
all  possible,  be  of  interest  to  industry  as 
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stand-alone  devices  that  have  the  poten¬ 
tial  of  being  cost-effective  in  manufactur¬ 
ing  situations  as  they  exist  today. 

b)  Individual  developments  will,  to  the 
extent  this  is  predictable,  interface  as  re¬ 
quired  with  other  machines  and  comput¬ 
ers  in  a  nearly  completely  automated  fac¬ 
tory  of  the  future 

Our  evaluation  is  that  the  only  potential 
development  areas  that  meet  criterion  a)  for 
a  significant  number  of  important  DOD 
suppliers  are 

Self-test  for  machines 

Sensory  output  from  mac' nne  tools 

Adaptive  feedback  for  machine  tools 

(We  exclude  automated  storage  systems  as 
being  commercially  available.  We  do  not 
elaborate  further  in  this  report  on  self-test, 
sensory  output  and  adaptive  feedback  for 
machine  tools,  due  to  their  seemingly  lim¬ 
ited  pertinence  to  the  research  program  of 
the  Information  Processing  Techniques  Di¬ 
rectorate  of  ARPA  It  should  be  noted  also 
that,  due  to  a  lack  of  time  and  resources  we 
have  not  considered  to  any  significant  depth 
two  important  areas  of  manufacturing  de¬ 
sign  automation,  and  visual  inspection  sys¬ 
tems.  We  especially  emphasize  the  impor¬ 
tance  of  design  automation,  since  the  main 
theme  of  this  report  is  mat  better  informa¬ 
tion  systems  are  the  key  to  productivity,  and 
the  design  process  is  a  vital  source  of  much 
of  the  information  needed  by  these  sys¬ 
tems  ) 

It  should  be  noted  that,  on  the  basis  of  our 
observations  and  discussions  with  line  man¬ 
ufacturing  personnel,  we  concluded  that 
Programmable  Assembly  Machines  that  are 
cost-effective  for  a  significant  number  of 


DOD  suppliers  cannot  be  developed  with 
currently  available  technology  1 1 1 ) 

However,  the  manipulation  of  objects  in  a 
factory,  including  manipulation  for  assembly 
tasks,  is  the  labor-intensive  operation  es¬ 
sentially  all  direct  labor  in  manufacturing  is 
involved  in  manipulative  tasks:  machine 
loading  and  unloading,  assembly  and  fas¬ 
tening  operations,  material  transfer,  pack¬ 
aging.  There  are  many  reasons  why  it  is 
important  for  these  operations  to  become 
more  completely  automated 

•  to  bring  them  under  more  direct,  effec¬ 
tive  computer  scheduling,  monitoring, 
and  control; 

•  to  eliminate  hazardous  or  unhealthy 
jobs|  1  2 1; 

•  to  increase  uniformity  of  products, 
thereby  decreasing  reject  and  rework 
rates  and  increasing  product  reliability. 

From  our  analyses  of  the  labor  break¬ 
downs  in  DOD-relevant  industries  (see  Ap¬ 
pendix  D,  Tables  D-17  through  D-22)  and 
our  inspection  of  the  manufacture  of  many 
DOD  products,  we  concluded  that  ARPA 
should  bo  especially  receptive  to  proposals 
for  research  on  assembly  tasks  related  to 
electronic-based  units,  such  as  avionic 
equipment,  small  radar  and  communications 
units,  and  missile  guidance  units  Many 
reasons  for  this  emphasis  have  been  given 
in  earlier  sections  of  this  report 

|  !  1  j  W<-  stress  that  all  ol  the  conclusions  in  this  report  are 
derived  from  h  siudy  of  major  DOD  suppliers  these  conclusions  do 
nut  necessarily  apply  to  other  manufacturing  sectors 

|l?)  T fie  new  OSHA  (Occupational  Safety  and  Health  Adminis¬ 
tration)  regulations  will  be  a  major  stimulus  for  increased  automa¬ 
tion  the  worhnq  conditions  for  a  significant  number  of  current 
manufacturing  -obs  do  not  meet  the  OSHA  requirements 
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f  assembly  workers  constitute  42%  of  all 
employees  in  communications  and  elec¬ 
tronic  equipment  industries  (see  Table  4); 

•  DOD  s  demand  for  electronics  appears  to 
be  constant  volume  rather  than  constant 
function;  therefore  significant  assembly 
tasks  will  remain  in  spite  of  the  continu¬ 
ing  revolution  in  electronic  technology; 

•  the  consistently  small  size  and  weight  of 
electronic  components  simplify  the  me¬ 
chanical  requirements  in  constructing  a 
prototype  assembly  machine,  and  the  re¬ 
sulting  machine(s)  could  be  broadly  appli¬ 
cable  to  many  different  electronic-based 
products; 

•  a  prime  requirement  in  electronic  fabri¬ 
cation  is  the  integration  of  testing  proce¬ 
dures;  greater  mechanization  of  the  fabri¬ 
cation  tasks  would  permit  more  timely, 
thorough,  computer-controlled  testing  to 
be  introduced  into  the  fabrication  process. 
A  flexible  programmable  electronic  unit 

asse  nbly  machine  would  be  especially  use¬ 
ful  in  the  construction  cf  prototypes;  there  is 
often  a  requirement  for  10,  or  50,  nr  100 
identical  units  for  testing  (e.g.,  destruc¬ 
tively,  in  a  missile  or  "smart  bomb").  It  is 
currently  very  difficult  to  assure  that  such 
prototype  units  are  fabricated  identically  by 
hand. 


Concerning  the  assembly  of  mechanical 
objects,  we  became  convinced  during  the 
course  of  our  investigation  that  programma¬ 
ble  assembly  machines  will  fir^t  become 
cost-effective  (and  therefore  first  have  a  se¬ 
rious  impact)  in  the  mass  production  of 
commercial  products.  The  programmability 
will  be  used  to  allow  a  family  of  quite  simi¬ 
lar  products  to  be  handled  on  one  common 
automated  assembly  line.  Initially,  a  little 
flexibility  will  be  used  to  handle  small  varia¬ 
tions  in  products.  (The  use  of  Unimate  in¬ 
dustrial  robots  to  handle  the  welding  of 
various  Vega  body  styles  at  the  General 
Motors  assembly  plant  at  Lordstown,  Ohio, 
is  a  good  example  of  the  use  of  flexibility  to 
handle  a  family  of  products  on  a  common 
mass  production  line.)  Gradually,  as  the 
characteristics  of  programmable  assembly 
machines  are  better  understood,  more  flex¬ 
ibility  will  be  introduced  to  handle  more 
diverse  product  families.  The  use  of  pro¬ 
grammable  assembly  machines  in  batch 
production  situations  with  considerable  di¬ 
versity  will  be  a  late  stage  in  the  evolution 
of  those  machines. 

Our  recommendation  for  a  research  pro¬ 
gram  in  computer-controlled  manipulation 
of  objects  is  contained  in  the  following  sec¬ 
tion. 
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Previous  sections  of  this  report  have  doc¬ 
umented  the  unique  aspects  of  manufactur¬ 
ing  for  DOD  procurement,  the  important 
leverage  that  DOD  has  in  introducing  new 
manufacturing  technologies,  and  the  real 
need  of  manufacturers  for  new  technologies 
shown  by  our  discussions  with  line  manage¬ 
ment  personnel  and  by  our  analyses  of  their 
operations. 

Based  on  these  studies,  we  concluded 
that  a  major  APPA  R  &  D  program  based 
on  the  recommendations  in  this  report  can 
have  a  vital,  important  impact  on  manufac 
turing  productivity.  We  recommend  that  an 
R  &  D  program  in  manufacturing  automa¬ 
tion  be  focused  in  two  areas 

1)  development  of  a  flexible,  manager- 
oriented  Manufacturing  Process  Control 
system,  and  its  test  and  evaluation  by  in- 
plant  use; 

2)  continued  research  in  the  programma¬ 
ble  manipulation  of  objects,  with  experi¬ 
ments  designed  to  better  understand  the 
tradeoffs  involved  in  assembly,  material 
transfer,  machine  loading,  and  other  tasks 
involving  mechanical  dexterity. [1  3] 


jl3]  We  emphas^e  the  distinction  between:  (i)  a  development 
program  --  leading  to  a  prototype  product  capable  of  being  tested 
and  evaluated  (within  a  3-5  year  time  period)  under  actual  operat 
mg  conditions,  and  having  a  significant  probability  of  high  impact 
and  (n)  a  research  program  performing  experiments  tailored  to 
gam  knowledge  but  not  having  the  expectation  of  producing  a 
product  meetmg  the  criteria  defined  for  a  development  program 


Each  recommendation  is  discussed  in  de¬ 
tail  below. 

A.  A  Manufacturing  Process 
Control  System 

The  term  process  control"  normally  re¬ 
fers  to  the  control  of  continuous  processes, 
such  as  oil  or  steel  production.  Process  con¬ 
trol  systems  must  be  highly  reliable,  real 
time  systems  capable  of  performing  control 
functions,  as  well  as  monitoring.  Our  pri¬ 
mary  recommendation  is  that  a  system  with 
these  same  attributes  is  vitally  needed  to 
assist  in  the  control  of  the  batch  production 
of  discrete  manufactured  products.  The  dif¬ 
ference  in  the  case  of  discrete  manufacture 
(and  the  primary  reason  effective  control 
systems  do  not  currently  exist  in  that  envi¬ 
ronment)  is  that  the  complexity  and  dy¬ 
namic  nature  of  batch  production  require 
continuous,  high-level  decision-making  by  a 
human  manager.  What  he  needs  to  control 
his  resources  effectively  is  a  computer- 
based  controi  system  with  sufficient  flexibil¬ 
ity  and  intellig  nee  to  interface  both  with 
him  and  with  hL  resources  in  that  dynamic 
environment. 

1.  Functional  Requirements.  A  Manufac¬ 
turing  Process  Control  (MPC)  system  is  re¬ 
quired  for  use  primarily  by  a  manufacturing 
department  manager.  It  must 


43 


IV  RECOMMENDATIONS 

A  Manufacturing  Process  Control  System 


•  give  him  accurate  answers  to  common 
questions,  such  as  the  status  of  an  order, 
the  location  of  a  part,  etc.; 

•  p  ovide  him  or  others  exception  reports 
when  specified  limit  conditions  have  been 
reached,  and  enforce  a  user  response; 

•  provide  status  displays  for  critical  opera¬ 
tions,  and  enforce  user  response  to  cer¬ 
tain  conditions; 

•  enable  the  manager  to  communicate 
with  and  control  certain  personnel,  as 
well  as  leave  a  recorded  audit  trail; 

•  allow  the  manager  to  control  the  alloca¬ 
tion  of  key  items  of  equipment  directly 
with  the  computer; 

•  allow  him  to  explore  the  consequences  of 
potential  decisions; 

•  be  flexible,  so  that  the  manager  himself 
can  make  small  changes  in  its  functions 
as  his  needs  change  without  system  rede¬ 
velopment; 

•  be  usable  directly  by  the  manager,  with 
an  interface  he  finds  natural  to  his  task. 

2.  Other  Requirements.  For  the  MPC  sys¬ 
tem  to  have  maximum  transferability  to  a 
variety  of  industrial  management  environ¬ 
ments,  and  to  have  sufficient  reliability  to  be 
trusted  by  a  manager  as  the  process  control 
system,  it  must  adhere  to  the  highest  indus¬ 
trial  software  engineering  standards: 

•  modular 

-  independence  of  function 

-  small  blocks  of  code 


•  program  and  data  independence 

•  use  standard  languages 

•  independence  from  operating  systems 

•  ninr.ial  use  of  machine-dependent  code 

•  transaction-based 

•  interface  to  batch  processing 

•  interface  to  other  systems 

•  checkpoint/restart 

•  fail-soft 

•  self-monitoring 

•  completely  documented 

•  thoroughly  tested  by  people  independent 

of  the  development  group 

3.  Development  Plan. 

a  System  Architecture 

We  propose  a  Manufacturing  Process 
Control  system  that  is  highly  reliable  and  yet 
which  incorporates  flexibility,  user-depen¬ 
dent  vocabulary,  modeling,  and  deductive 
capabilities  to  the  maximum  extent  possible. 
We  believe  the  key  to  such  a  system  is  the 
system  architecture  in  Figure  9. 

System  A  is  stand-alone  and  performs 
real  time  data  acquisition,  monitoring,  and 
resource  control  functions.  It  must  be  highly 
reliable,  fail-soft,  and  have  the  other  attri¬ 
butes  of  a  process  control  system.  It  has  a 
significant  data  acquisition  capability,  me¬ 
dium-speed  storage  and  user  output  capa¬ 
bility,  but  a  limited  inquiry  and  command 
interpretai.on  capability  --  most  probably 
with  a  highly  stylized  syntax.  System  A  is 
capable  of  requesting  assistance  and  receiv¬ 
ing  commands  from  System  B. 

System  B  is  a  (potentially  shared,  poten¬ 
tially  remote)  "intelligence"  resource.  It  is 
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capable  of  performing  (1)  a  degree  of  natu¬ 
ral  icr.guage  understanding,  (2)  deduction, 
(3)  modeling,  to  aid  the  manager  in  answer¬ 
ing  .he  ubiquitous  "What  if...?"  type  of 
question 

When  System  A  receives  a  query  or  com¬ 
mand  it  cannot  interpret,  that  input  is 
passed  to  System  B,  B  is  capable  of  request¬ 
ing  relevant  data  from  A  (possibly  using  the 
same  limited  query  format  as  the  terminal 
interface  to  A)  The  resources  available  in  B 
are  used  on  a  demand  basis.  B’s  capabilities 
can  be  expanded  ac  technology  or  demand 
permits,  without  compromising  the  integrity 
of  System  A.  System  B  should  utilize  exist¬ 
ing  system  components  to  the  extent  possi¬ 
ble. 

This  framework  permits  the  gradual  intro¬ 
duction  of  "intelligent  system "  technology 
into  that  manufacturing  environment  having 
the  greatest  potential  payoff:  control  of  re¬ 
sources  in  a  complex,  batch  production 
manufacturing  operation. 

b  Implementation  Plan 

We  feel  the  Manufacturing  Process  Con¬ 
trol  system  described  above  must  be  imple¬ 
mented  according  to  the  carefully  graduated 
program  shown  in  Table  9 

In  summary,  we  propose  an  initial  engi¬ 
neering  state  of  the  art  system  be  used  as  a 
means  for  gaining  a  thorough  understand¬ 
ing  of  the  environment;  this  understanding 
will  then  be  used  to  develop  a  system  whose 
capabilities  and  costs  are  known  to  be 
highly  relevant  and  highly  use  ul.  A  thor¬ 
ough  understanding  of  the  interactions 
within  a  complex  community  of  system 
users  must  precede  the  development  of  a 
system  serving  (and,  potentially,  partially 


supplanting)  that  community.  The  manufac¬ 
turing  production  management  environment 
is,  in  our  judgment,  the  most  productive  one 
in  which  this  analysis  and  resultant  system 
development  program  can  be  performed 

c  Estimated  Benefits  and  Payoff 

It  is,  of  course,  difficult  to  p  edict  very 
accurately  the  benefits  to  be  derived  from  the 
installation  of  the  MPC  system  described 
above.  However,  the  following  data  are  rel¬ 
evant  in  making  such  an  estimate' 

1)  the  manufacturing  managers  we  con¬ 
sulted  believe  such  a  system  is  the  single 
most  important  development  program 
that  is  required  for  increasing  their  facili¬ 
ties'  productivity; 

2)  such  an  MPC  system  is  directly  rele¬ 
vant  to  the  vast  majority  of  manufacturing 
facilities  supporting  DOD  procurement; 
the  effective  control  of  in-process  re¬ 
sources  is  fundamental  to  all  manufactur¬ 
ing  operations; 

3)  an  MPC  system  is  the  critical  compo¬ 
nent  supporting  any  further  advance¬ 
ments  in  computer-based  manufacturing 
automation.  Effective  control  of  resources 
is  required  to  take  advantage  of  other 
advanced  manufacturing  system  capabili¬ 
ties. 

Taking  all  of  the  above  into  consideration, 
our  best  estimate  is  that  an  MPC  system 
meeting  all  of  the  functional  specifications 
in  Section  IV. A.  1  above,  could  reduce  the 
cost  of  complex  job  shop  operations  by  at 
least  20%  --  in  some  cases  by  up  to  50%. 
(Recall  from  Section  II  that  manufacturing 
inventories  cost  DOD  over  $1  billion /year;  a 
20%  reduction  in  inventories  through  im¬ 
proved  control  by  the  widespread  use  of 
MPC  systems  could  ultimately  yield  savings 
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Table  9 

MANUFACTURING  PROCESS  CONTROL  SYSTEM  IMPLEMENTATION  PROGRAM 

Month  * 

0-3  Create  accurate  documentation  of  the  information,  control,  and 
material  flows  in  one  or  more  existing  factory  environments. 

3-month  milestone:  written  description  of  existing  information, 
control, and  material  flows. 

3-6  Create  specifications  for  a  real-time  on-site  production  control 

system  which  encompasses  the  transactions  in  the  flow  analysis; 
this  system  (A)  must  be  cost-effective  on  a  stand-alone  basis. 

6-month  milestone:  1)  written  specifications  for  System  A; 

2)  agreement  by  one  or  more  manufacturing  managers  to 
install  a  system  meeting  these  cost  and  performance  specifi¬ 
cations. 

6-18  Create,  debug,  test,  and  install  System  A  in  a  manufacturing 

operation. 

18-month  milestone:  installed,  operational  System  A. 

18-24  Use  System  A  as  a  v/indow  into  the  manufacturing  system; 

perform  a  frequency  and  cost  analysis  of  the  information  and 
control  transactions;  create  an  itemized,  ordered  list  of  system 
modifications  and  enhancements  required  for  major  productivity 
improvement. 

24-month  milestone:  1)  list  of  System  A  modifications; 

2)  System  B  specifications. 

24-36  Develop,  install,  and  evaluate  advanced  features  in  Systems 
A  and  B. 

36-month  milestone:  an  evaluation  of  what  features  are, 
and  are  not,  useful  in  a  real-time,  manager-oriented 
batch  production  control  system,  with  an  evaluation  of 
the  extent  of  their  effectiveness  in  increasing  manufacturing 
productivity. 
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of  $200  millicn/year  )  Most  importantly, 
the  development  time  schedule  presented  in 
Section  IV  A  3  b  allows  a  test  of  this  predic¬ 
tion  in  selected  manufacturing  facilities 
within  3  to  4  years.  Our  primary  recom¬ 
mendation  to  ARPA  is  that  such  a  develop¬ 
ment  and  test  be  made 

B.  Research  in  Automation 
Technologies 

The  primary  conclusion  on  automation 
technologies,  presented  in  Section  III  D.2 
above,  is  that  ARPA-sponsored  research 
should  concentrate  on  assembly  and  testing 
tasks  related  to  electronic-based  units. 

We  feel  that  a  research  program  in  this 
area  should  be  based  on  the  validation  pro¬ 
cedures  that  we  used  in  the  present  study 

•  perform  case  analyses  of  electionic  fabri¬ 
cation  operations  currently  being  used, 
and  obtain  estimates,  fiom  manufacturing 
representatives  with  line  responsibility,  of 
the  expected  changes  in  fabrication  tech¬ 
nology  tc  he  utilized  by  their  facility  dur¬ 
ing  the  next  decade; 

•  form  an  Advisory  Council  of  line  manu¬ 
facturing  representatives  to  validate  the 
conclusions  of  that  study  and  the  func¬ 
tional  specifications  derived  from  it  for  a 
prototype  machine; 

•  perform  an  R&D  program  in  cooperation 
with  representatives  of  relevant  industry 
groups  to  develop  prototype  systems; 

•  arrange  for  on-site  test  and  evaluation  of 
prototype  systems  in  actual  production 
environments. 

Our  preliminary  examination  of  electronic 
assembly  operations  indicates  this  is  an  area 
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in  which  considerable  computer-based  ma¬ 
chine  flexibility  is  required  The  nature  of 
the  physical  processes  involved  leads  to 
such  conditions  as  accidental  drops  of  solder 
causing  unexpected  circuit  errors,  and  "jig¬ 
gling''  heuristics  needed  for  proper  plug 
and  board  insertions.  (There  is  also  an  im¬ 
portant  need  to  explore  redesign  possibilities 
for  plugs,  sockets,  and  components  to  make 
them  more  amenable  to  manipulation  by 
machine.)  Much  of  the  research  on  manipu¬ 
lation  and  machine  dexterity  performed  in 
the  area  of  electronic  unit  fabrication  will  be 
relevant  to  the  more  difficult  and  more  var¬ 
ied  task  of  mechanical  assembly  of  discrete 
objects. 

C.  Concluding  Remarks 

The  Advanced  Research  Projects  Agency 
has  played  an  important  role  in  sponsoring 
high-impact  research  and  development  in 
the  United  States.  This  report  has  shown  the 
research  and  development  program  in  com¬ 
puter-based  manufacturing  systems  out¬ 
lined  above  has 

•  potentially  great  impact  on  increasing 
the  productivity  of  DOD  suppliers; 

•  even  greater  importance  to  the  U.S. 
economy  and  to  improving  the  U.S.  bal¬ 
ance  of  trade; 

•  a  requirement  for  advanced  computer 
technologies  in  which  the  ARPA  contrac¬ 
tor  community  has  a  demonstrated  inter¬ 
est. 

We  sincerely  hope  this  report  will  form 
the  foundation  of  an  ARPA-sponsored 
R&D  program  in  advanced,  computer- 
based  manufacturing  systems  The  potential 
benefits  are  enormous  and  are  vitally 
needed  now. 
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Li tton-Melon les  Division 
Canoga  Park,  Calif. 

1  Mar  72 

Sibley 

Roger  Dor f 
IBM  Corporal  I  on 
Rochester,  Minn 


2  Aug  72 


Anderson 


22  Aug  72  Reynolds 


Everett  Randlett 
Cross  Fraser,  Inc. 
Detroit,  Michigan 


Michael  Mlkolay  23  Aug  72  Reynolds 

Entrekln  Computers 
FI  l  nt,  Mlchi  gan 


James  Barth 
Svanson-Er l e  Corp . 
Erie,  Penna. 


Rl chard  bodi ne 
Bodl ne  Corporation 
Bridgeport,  Conn. 


Lyel 1  Tull  is 

Gilman  Engineering  &  Mfg. 
Janesville,  Wisconsin 


Mr „  Wl 1 1 l am  Beeby 
Manager,  Process  Assembly 
The  Boeing  Company 
Auburn,  Washington 


Mr.  Clint  T.  Hays 
Manager,  N/C  Fabrication 
Douglas  Aircraft  Company 
Torrance,  Calif. 


Mr.  Maury  Ka 1 nl tz 
IBM  Corporation 
Mohanslc,  New  York 


2b  Aug  72  Reynolds 


25  Aug  72  Reynolds 


28  Aug  72  Reynolds 


(l)  Anderson, 


(r)  Anderson, 

HI  nds 


( l )  Anderson 


Mr.  Harvey  Buffum  13  Dec  72  Anderson, 

Director,  Operations  Technology 
The  Boeing  Company 
Renton,  Washington 


Mr.  Ronald  Patitz  (r) 

Manufacturing  Manager 
Precision  Products  Division 
Western  Gear  Corporation 
Lynwood,  Calif. 


Rosenberg 


Rosenberg 


Rosenberg 


Anderson,  Rosenberg 
HI  nds 


Mr,  Harry  Davis 

Hughes  Aircraft  Company 
Tuscon,  Arizona 

(I) 

Anderson, 

Brewer 

Rosenberg, 

Donald  J.  Relfer 

Hughes  Aircraft  Company 
Culver  City,  Calif, 

(l) 

Anderson, 

Rosenberg 

A.  Stone,  D.  Gustason, 

X.  Kohan 

Hughes  Aircraft  Company 

El  Segundo,  Calif. 

(l) 

Anderson, 

Rosenberg 

Tom  Bernard 

Director,  Computer  Systems 
and  Services 

Rohr  Corporation 

Chula  Vista,  Calif. 

6  Mar  73 

Anderson, 

Rosenberg 

Brewer 

Kamrany 
,  Llentz 

Richard  E.  Pugllese, 

Walter  Claus 

Large  Systems  Plant 

Burroughs  Corporation 

City  of  Industry,  Calif. 

21  May  73 

Anderson, 

Rosenberg 

Balke, 

CONFERENCES 

Description 

Dates 

Parti  cl patl nq 
Project  Members 

Society  of  Manufacturing 

Engl neers 

CAD/ CAM  Conference 

Atlanta,  Georgia 

1-3  Feb  72 

Sibley 

Engineering  Foundation 

23-27  Feb  72 

Anderson 

Conference  on  Pat  corn 
Information  Processing 
Alrlle  House,  Virginia 


A-ll 


Second  International  16-18  May  72  Brewer 

Symposium  on 
Industrial  Robots 
Chicago,  ill  I nol s 


1972  International  Machine  12-13  Sept  72  Brewer 
Tool  Show 
Chicago,  I  1 1  I nol s 


First  National  Conference  13-15  Sept  72  Anderson 
on  Remotely  Manned  Systems 
California  Institute  of  Technology 
Pasadena,  Calif. 


NSF  Conference  on  <*-6  Oct  72  Kamrany 

Productivity  In  the 
Durable  foods  Industry 
University  of  Massachusetts 
Amherst,  Mass. 


NSF  Workshop  on  Sensors  for  10-12  Apr  73  Anderson 
Automat i on 
Cambridge,  Mass. 


Engineering  Foundation  13-17  Aug  73  Anderson 

Conference  on  Making  Service 
Industries  More  Productive 
Through  Computers  and  Automation 
Hennlker,  New  Hampshire 


Third  International  Joint  20-23  Aug  73  Anderson 
Conference  on  Artlflcal 
Intel  1 1 gence 
Stanford  University 
Stanford,  California 
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APPENDIX  B: 


Source : 


DEFINITIONS  OF  ECONOMIC  TERMS 


United  States  Department  of  Commerce 
Bureau  of  Domestic  Commerce 
Industry  fVofiles  (1958-1969) 
pp.  vii-x 


Introduction 


For  each  of  the  527  manufacturing  industries  covered, 
Industry  Profiles  presents  20  basic  data  series  relating 
fa  employment,  payrolls,  manhours,  value  of  shipments, 
value  added  by  manufacture,  capital  expenditures,  in¬ 
ventories,  and  selected  averages.  These  series  were 
obtained  from  the  1963  and  1967  Censuses  of  Manu¬ 
facturers  and  the  1968  Annual  Survey  of  Manufacturers, 
published  by  the  Bureau  of  the  Census.  Data  are 
shown  for  the  years  1958  through  1969. 

Industry  data  shown  refer  to  the  two-,  three-,  and 
four-digit  industries  as  defined  in  the  Office  of  Man¬ 
agement  and  Budget's  Standard  Industrial  Classification 
(SIC)  of  1967.  For  the  years  1958,  1963,  and  1967, 
industry  statistics  were  developed  from  a  complete 
census  of  all  manufacturing  establishments.  Data  for 
all  other  years  are  based  on  reports  from  a  sample 
consisting  of  approx:mately  65,000  establishments.  Each 
reporting  establishment  was  assigned  an  industry  code 
On  the  basis  of  its  major  product  or  group  of  products. 

In  this  publication  in  some  instances  it  was  necessary 
to  combine  industries  in  order  to  present  comparable  data 
for  the  entire  period  shown.  Combined  industries  are 
identified  in  this  volume  by  an  "x"  as  the  last  digit  of 
the  industry  code.  The  industries  included  are  shown 
with  the  title  for  each  such  profile. 

Though  each  reporting  establishment  is  classified  in 
an  industry  on  the  basis  of  its  major  product  or  activity, 
the  industry  aggregates  shown  reflect  the  total  activity 
of  the  establishments  so  classified.  The  vclue  of  ship¬ 
ments  data  in  this  publication  represent  all  of  the  ship¬ 
ments  and  receipts  of  the  establishment  classified  in 
the  specific  industries,  inclj  ,:ng  the  shipments  of  pri¬ 
mary  products,  secondary  products  and  miscellaneous 
receipts.  They  differ  from  the  value  of  shipments  on  a 
product  basis.  The  latter,  for  which  data  are  not  shown 
in  this  release,  represents  the  total  value  of  shipments 
of  the  specific  groups  of  products  regardless  of  the 
classification  of  the  establishment  from  which  they 
were  shipped. 

1969  Data 

Data  for  1969  c-re  from  the  preliminary  Annual 
Survey  of  Manufactures  release  of  June,  1971.  These 
preliminary  data  are  developed  from  a  sample  used 
in  the  preliminary  1967  census  reports  and  in  preceding 
annual  survey  years. 


All  of  the  1969  estimates  shown,  except  capital 
expenditures,  are  computed  by  adding  the  net  change 
between  1968  and  1969,  as  estimated  from  the  sample, 
to  the  1967  Census  of  Manufactures  totals.  Prior  to  the 
issuance  of  the  final  1969  Annual  Survey  of  Manufac¬ 
tures  Volume,  the  user  may  revise  these  preliminary 
estimates  by  means  of  the  ‘Inal  1967  Census  reports. 
Revised  estimates  can  be  derived  as  follows: 

1969  (Revised)  =  1969  (Preliminary)  +  1968  (Final) 
-  1967  (Final) 

Data  for  all  years  except  the  complete  census  years 
of  1958,  1963  and  1967  are  based  on  sample  surveys 
and  are  therefore  subject  to  sampling  errors.  Data  and 
computations  for  which  the  sampling  error  exceeds  15 
percent  are  marked  with  an  asterisk  (*)  in  the  industry 
profiles  tables. 

For  most  series,  the  percent  change  from  1968  to 
1969  and  the  average  annual  growth  rate  from  1958 
to  1969  have  been  computed.  The  average  annual 
growth  is  computed  on  the  basis  of  compound  interest 
tables. 

Definition  of  Terms 

Table  1  consists  primarily  of  20  series  including  ten 
basic  statistical  items  and  ten  derived  ratios  or  averages 
for  each  industry.  In  addition,  five  selected  data  items, 
not  available  on  an  annual  basis,  are  shown.  Each  of 
these  is  defined  below. 

Number  of  Establishments  (1967)—  Number  of  plants 
primarily  engaged  in  producing  the  products  covered 
ir.  a  given  industry  as  defined  in  the  SIC.  This  infor¬ 
mation  is  collected  only  during  the  census  of  manu¬ 
factures  each  five  years. 

Book  value  of  Assets  per  Employee  (1964)— Computed 
by  dividing  total  employment  into  book  value  of  fixed 
assets.  This  figure  is  a  rough  guide  to  the  amount  of 
investment  per  job  reanired  in  r  given  industry  and  of 
the  capital  intensity  of  individual  industries.  Data  are 
shown  for  1964,  the  latest  data  available  on  book 
value  of  fixed  assets. 

Specialization  Ratn  (1967)— Derived  by  dividing  the 
total  output  (both  primary  and  secondary  products)  of 
the  industry's  plants  into  their  output  of  products  pri¬ 
mary  to  the  industry.  The  resulting  percentage  measures 
the  extent  to  which  the  industry  specializes  in  making 
its  primary  products. 


1 


Coverage  Ratio  (1 967)—  Computed  by  dividing  the 
total  output  of  products  primary  to  an  industry  ^wherever 
produced)  into  the  output  of  primary  products  produced 
within  the  industry.  This  ratio  measur®'  the  extent  to 
which  the  products  primary  to  an  industry  are  shipped 
by  plants  classified  in  that  industry. 

Concentration  Ratio  (1967)— The  percentage  of  an  in¬ 
dustry's  value  of  shipments  accounted  for  by  the  4 
largest  anc  8  lorgest  companies. 

Ah  Cmc  foyees— All  full-time  and  part-time  employees 
on  the  payrolls  of  operating  manufacturing  establish¬ 
ments  who  work  j  or  received  pay  for  any  part  of  the 
pay  period  ended  nearest  the  15th  of  selected  months. 
Included  are  all  persons  on  paid  sick  leave,  paid  holi¬ 
days,  and  paid  vacations  during  these  pay  periods. 
Excluded  are  members  of  the  Armed  Forces  and  pen¬ 
sioners  carried  on  the  active  rolls  but  not  working 
during  the  period.  All  plant  employees  including  plant 
officials  are  included  except  proprietors  and  partners 
of  unincorporated  firms. 

Total  employment  consists  of  an  average  of  four 
monthly  figures  for  "production  workers"  (March,  May, 
August,  ond  November)  plus  the  March  figure  for  "all 
other  employees." 

Payro//— This  total  represents  gross  wages  and  salaries 
paid  in  the  calendar  year  to  all  employees  on  the  pay¬ 
roll  of  operating  manufacturing  establishments,  follow¬ 
ing  the  definition  of  payrolls  used  for  calculating  the 
Federal  withholding  tax.  Included  are  r;l|  forms  of 
compensation,  such  as  salaries,  wages,  commissions,  dis¬ 
missal  pay,  all  bonuses,  vacation  and  sick  leave  pay, 
and  compensation  in  kind,  prior  to  such  deductions  as 
employees'  Social  Security  contributions,  withholding 
taxes,  group  insurance,  union  dues,  and  savings  bonds. 
The  total  includes  salaries  of  officers  of  these  estab¬ 
lishments,  if  a  corporation;  it  excludes  payments  to  the 
proprietor  or  partners,  if  an  unincorporated  concern. 
Also  excluded  are  payments  to  members  of  the  Armed 
Forces  and  pensioners  carried  on  the  active  payrolls  af 
manufacturing  establishments. 

Production  Workers— All  workers  (up  through  the 
Working  foreman  level)  engaged  in  fabricating,  proc¬ 
essing,  assembling,  inspection,  receiving,  storage,  nan- 
dling,  packing,  warehousing,  shipping  (but  not  deliver¬ 
ing),  maintenance,  repair,  janitorial,  watchman  services, 
product  development,  auxiliary  production  for  plants' 
own  use  (e.g.,  power  plant),  record-keeping,  and  other 


services  closely  associated  with  these  production  opera- 
at.ons  at  the  establishment  covered  by  the  report.  Super¬ 
visory  employees  above  the  working  foreman  level  are 
excluded  from  this  category. 

Production  Worker  Man-Hours— All  plont  mon-hours 
of  production  workers,  as  defined  above,  represents  all 
man-hours  worked  or  paid  for  at  the  plont  including 
actuol  overtime  hours  (not  straight-time  equivalent 
hours).  The  total  excludes  haurs  paid  for  vocotions, 
holidays,  or  sick  leave,  when  the  employee  was  not  ot 
the  plant.  Where  employees  elected  to  work  during 
the  vacation  period,  only  actual  hours  worked  by  such 
employees  were  reported. 

Wages-Gross  earnings  paid  in  the  calendor  yeor 
to  all  production  workers  on  the  payrolls  of  operating 
manufacturing  establishments. 

Value  Added— This  measure  is  derived  by  adding  the 
values  of  shipments  to  the  net  change,  between  the 
beginning  and  the  end  of  the  year,  in  inventories  of 
finished  goods  and  work  in  process  (may  be  plus  or 
minus),  and  subtracting  the  cost  af  materials.  The  volue 
of  shipments  includes  value  af  product  shipments,  re¬ 
ceipts,  for  services  for  others  an  their  materiols,  miscel¬ 
laneous  receipts  (repair  work,  scrap  sales,  etc.),  and 
soles  of  products  bought  and  resold  without  further 
manufacture,  processing,  or  assembly.  The  cost  of  ma¬ 
terials  includes  the  cost  of  mate  ials,  components,  parts, 
containers,  fuels,  purchased  electricity,  products  bought 
and  resold  without  processing  and  the  cost  of  controct 
work  done  by  ot  iers. 

"Value  added"  avoids  the  duplication  in  the  "volue 
of  shipments"  figure  which  results  from  the  use  of  prod¬ 
ucts  of  some  establishments  as  materials  by  others. 
Consequently,  it  is  useful  for  comparing  the  relative 
economic  contributions  of  the  manufacturing  process 
among  industries  and  geographic  areos. 

Corf  of  Materials— The  term  "cost  of  moteriols" 
refers  to  direct  charges  actually  paid  or  psyoble 
for  items  consumed  or  put  into  production  during 
the  year,  including  freight  charges  ond  other  direct 
charges  incurred  by  the  establishment  in  acquiring 
these  materials.  Manufacturers  included  the  cost  of 
materials  or  fuel  consumed  regardless  of  whether 
these  items  were  purchased  by  the  individual 
establishment  from  other  companies,  transferred 
to  it  from  other  establishments  af  the  some  com- 


pony,  or  withdrawn  from  inventory  during  the  nomic  unit.  Included  in  "value  of  interplant  trans¬ 
year.  fers  within  the  company"  are  not  only  the  direct 

To  arrive  at  the  industry  total  cost  of  materials,  costs  of  production  but  also  a  reasonable  propor- 

separate  figures  were  obtained  for:  (a)  the  total  de-  tion  of  "all  other  costs"  (including  company  over- 

livered  cost  of  all  raw  materials,  semifinished  head)  and  profit. 

goods,  parts,  components,  containers,  scrap,  and  Capital  Expenditures— For  establishments  in  opera- 

supplies  put  into  production  or  used  cs  operating  tion  and  establishments  under  construction  but  not 

supplies  and  for  repair  and  maintenance  during  yet  in  operation,  these  data  include  expenditures 

that  year;  (bj  the  amount  paid  for  electric  energy  for  (a)  permanent  additions  and  major  alterations 

purchased;  (c)  the  amount  paid  for  all  fuels  con-  to  manufacturing  establishments  and  (b)  new  ma- 

sumed  for  heat,  power  or  the  generation  of  elec-  chinery  and  equipment  used  for  replacement  pur- 

tricity ;  (d)  the  cost  of  work  done  by  others  on  ma-  poses  and  additions  to  plant  capacity,  if  these  are 

terials  or  parts  furnished  by  manufacturing  estab-  of  the  type  for  which  depreciation  accounts  are 

lishments  (contract  work);  and,  (e)  cost  of  products  ordinarily  maintained. 

bought  and  resold  in  the  same  condition.  The  total  These  totals  exclude  that  portion  of  expenditures 

excludes  the  cost  of  services  used,  such  as  adver-  for  new  facilities  and  equipment  leased  from  non- 

tising,  insurance,  telephone,  etc.,  and  research,  de-  manufacturing  concerns,  new  facilities  owned  by 

velopmental,  and  consulting  services  of  other  estab-  the  Federal  Government  but  operated  under  con- 

lishments;  it  also  e..  .ludes  overhead  costs,  such  as  tract  by  private  companies,  and  plant  and  equip- 

depreciation  charges,  rent,  interest,  royalties,  etc.;  ment  furnished  to  the  manufacturer  by  communi- 

it  excludes  materials,  machinery  and  equipment  ties  and  organizations.  Expenditures  for  used  plant 

used  in  plant  expansion  or  capitalized  repairs  and  equipment,  expenditures  for  land,  and  cost  of 

which  are  chargeable  to  fixed  assets  accounts.  maintenance  and  repairs  charged  as  current  op- 

Value  of  Shipments— Dollar  amounts  of  the  re-  erating  expense  are  also  omitted, 

ceived  or  receivable  net  selling  values,  f.o.b.,  plant,  End-of-Year  Inventories— Respondents  were  asked 

after  discounts  and  allowances,  and  excluding  lo  report  their  inventories  at  approximate  current 

freight  charges  and  excise  taxes.  However,  where  costs  'f  feasible;  otherwise  "at  book  values."  Since 

the  products  of  an  industry  are  customarily  de-  different  methods  of  inventory  valuation  are  used 

livered  by  the  manufacturing  establishment  (e.g.,  (LIFO,  FIFO,  etc.)  the  definition  of  the  value  of  in¬ 
bakery  products,  fluid  milk,  and  soft  drinks),  the  ventories  aggregate  for  all  establishments  in  an 

value  of  shipments  is  based  on  the  delivered  price  industry  is  not  precise.  The  figures  on  change  in 

of  the  goods.  inventory  between  years  are  of  considerably 

Included  in  value  of  shipments  are:  all  items  greater  significance, 

made  by  or  for  each  establishment  from  materials  Value  Added  as  Percent  of  Shipments— Computed 

owned  by  it,  whether  sold,  transferred  to  other  bV  dividing  "value  of  shipments"  into  "value 

plants  of  the  same  company,  or  shipped  on  con-  added.  The  resulting  percentage  shows  the  contri- 

signment;  receipts  for  contract  work,  and  receipts  bution  of  an  industry  to  its  value  of  shipments, 
for  such  miscellaneous  activities  as  sale  of  scrap  ^be  complement  of  that  percentage  (100.0  minus 

and  refuse,  installation  work  by  plant  employees,  ,be  percentage),  which  is  not  shown,  would  be  an 

research  and  development,  and  repair  work.  The  approximation  of  the  importance  of  the  cast  of 

net  selling  value  of  products  made  in  one  plant  materials  of  the  industry. 

on  a  contract  basis  from  materials  owned  by  others  (nvenfories  as  Percent  of  Shipments— Computed  by 

was  reported  by  the  plant  providing  the  materials.  dividing  the  value  of  shipments  into  end-of-year 

The  value  of  products  bought  and  resold  without  inventories.  This  is  an  indicator  of  turnover  rates 

further  processing  (merchandising)  was  reported  and  levels  of  sales  activity  among  industries, 

separately  and  is  included  in  the  value  of  ship-  Payroll  as  Percent  of  Value  Added-Computed  by 

ments  totals  for  each  industry.  dividing  value  added  into  payroll  to  obtain  this 

For  multi-unit  companies,  the  value  of  products  measure  of  labor  intensity, 

transferred  to  other  establishments  of  the  same  Value  of  Shipments  per  Production  Worlcer-Com- 
company  (i.e.,  other  manufacturing  plants,  sepa-  puted  by  dividing  "production  workers"  into  "value 

rate  sales  branches,  or  retail  stores)  was  tabulated  of  shipments."  It  is  important  to  note  that  the 

as  though  each  establishment  were  a  separate  eco-  "value  of  shipments"  may  be  affected  by  several 


factors,  such  as  cost  of  materials  and  the  Importance 
of  receipts  and  payments  for  contract  work,  which  have 
little  or  no  relationship  to  the  number  of  production 
workers. 

Value  Added  per  Production  Worker  Man-Hour— 
Computed  by  dividing  "production  workers  man-hours" 
Into  "value  added."  Tince  there  are  fewer  factors  In 
"value  added"  than  in  "value  of  shipments"  that  are 
unrelated  to  the  man-hours  of  production  workers,  this 
measure  permits  comparisons  among  industries,  areas, 
and  establishments. 

Wages  per  Production  Worker  Man-hour— Computed 
by  dividing  "man-hours"  into  "wages."  The  resulting 
dollar  figure  is  a  rough  measure  of  average  hourly 
earnings.  It  is  not  a  measure  of  the  wage  rate  since 
"wages"  includes  premium  payments  far  overtime  as 
well  as  vacation  and  sick  leave  pay,  bonuses,  etc. 

Annual  Man-hours  per  Production  Workers-Com- 
puted  by  dividing  "prodtction  workers"  into  "man¬ 
hours." 

Indexes  af  Employment,  Value  Added,  and  Shipments 
—Computed  on  1967  base  to  show  annual  movement 
of  these  basic  indicators  of  industry  growth. 


Tables  2  (page  1)  through  5  present  rankings  of 
four-digit  industries.  Tables  2  and  3,  respectively,  show 
the  100  largest  Industries  In  'erms  of  size  of  shipments 
and  employment  in  1969,  and  Tables  4  and  5,  respec¬ 
tively,  show  the  100  fastest  growth  Industries  In  ship¬ 
ments  and  employment  between  1958  and  1969. 

The  value  of  shipments  used  In  Table  4  for  com¬ 
puting  growth  ratios  between  1958  and  1969  is  not 
adjusted  for  changes  In  price  or  product  mix.  industries 
that  have  experienced  decreases  or  rapid  Increases  in 
prices  during  this  period  may  be  substantially  under- 
or  over-stated  in  terms  of  their  growth  relative  to  other 
industries.  Also,  data  tor  industries  that  have  under¬ 
gone  substantial  changes  in  product  mix  due  to  tech¬ 
nological  changes,  materials  substitution  or  similar  fac¬ 
tors,  may  be  somewhat  distorted. 

Another  factor  affecting  the  growth  ratios  computed 
in  Tables  4  and  5  arises  fram  the  fact  that  the  1969 
dota  are  estimates  based  an  a  sample  and,  therefore, 
have  standard  errors  associated  with  them.  Thus,  the 
1969  data  when  compared  with  1958  will  include  some 
changes  reflecting  the  variability  due  ta  sampling. 
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Industry  Title  and  Description 


SIC  Industry  title  and  description 

cade  {S  Speciallialian  ratio  C  Coverage  ratio) — 1963 

19  See  page  xxxv, 

20  FOOD  AND  KINDRED  PRODUCTS 

This  major  group  includes  establishments  manufacturing  foods 
end  bevuragei  far  human  consumption,  and  certain  related  products, 
such  es  manufactured  ice,  chewing  gum,  vegetable  and  animal  fats 
and  ells,  end  prepared  feeds  far  animals  and  fowls, 

201  MEAT  PRODUCTS: 

2011  Meat  Packing  Plants  (S  98;  C-86). — Establishments  primarily  en- 
gaged  in  the  slaughtering,  far  their  ewn  account  or  an  a  con¬ 
tract  basis  far  the  trade,  af  cattle,  hags,  sheep,  lambs,  calves, 
horses,  and  other  animals  except  small  game,  far  meet  ta  be 
said  er  te  be  used  en  the  same  premises  in  canning  end  curing, 
and  in  making  sausage,  lard,  and  other  products.  Establishments 
primarily  engaged  In  manufacturing  seusages  end  meat  special¬ 
ties  frem  purchased  meats  ere  classified  in  industry  2013;  and 
establishments  primarily  engaged  in  killing,  dressing,  packing, 
and  canning  poultry,  rabbits,  end  other  small  g  ■»  in  Indus¬ 
try  2015 

Some  slaughtering  operations  ere  conducted  in  establishments 
which  are  nat  included  In  the  census  ef  menufectures,  such  es 
those  chiefly  engaged  in  wholesale  er  retail  trade  lacker  plant 
services,  etc.  A  check  af  the  1958  Census  ef  Manufacturers 
recards  with  those  af  the  U.S.  Department  ef  Agriculture  indi¬ 
cated  that  the  census  af  manufacturers  included  about  90  percent 
af  the  volume  af  commercial  livestock  slaughter.  A  similar 
comparison  ef  the  19-  3  census  slaughter  statistics  with  those 
ef  the  U  S  D. A,  indices  that  coverage  ef  commercial  slaughter 
is  about  at  the  same  l^vel. 

2013  Sausages  and  Other  Prepared  Meat  Products  (S-94;  C- 38)  — Estab¬ 
lishments  primarily  engaged  in  manufacture.  sausages,  cured 
moots,  smoked  meets,  canned  meets,  frozen  .  eats,  ether  pre¬ 
pared  meats,  and  meat  specialties  from  purchased  carcasses  end 
other  materials.  Sausage  kitchens  end  ether  prepared  meet 
plants  operated  by  packing  houses  as  separate  establishments 
also  ere  Included  In  this  Industry.  Establishments  primarily  en¬ 
gaged  in  killing,  dressing,  and  packing  poultry,  rabbits,  end 
other  small  ga.no,  end  these  canning  poultry  ere  classified  in 
industry  2015.  Establishments  primarily  engaged  in  the  cutting 
up  and  resale  ef  purchased  fresh  cercesses  ere  classified  In 
trade  industries. 

Prepared  meats  manufactured  in  retell  end  Independent  whelesole 
estebiishmenls  ere  not  included  in  the  census  ef  manufactures. 

2015  Poultry  end  Smell  Game  Dressing  and  Packing,  Wholesale  (S-98; 

C-98). — Establishments  primarily  engoged  In  killing,  dressing, 
pecking,  end  canning  poultry,  rabbits,  end  ether  small  game  far 
their  own  account  ar  en  e  contract  basis  for  the  trade.  This  in¬ 
dustry  else  includes  the  drying,  freezing,  and  breaking  af  eggs; 
but  nat  the  cleaning,  eil  treating,  packing  ond  grading  ef  eggs 
which  ere  classified  In  wholesale  trade. 

Poultry  end  smell  gome  killed  ond  dressed  et  farms,  hatcheries, 
frozen  food  lackers  end  wholesale  end  retoll  estebiishmenls  are 
nat  included  In  manufacturing. 

202  DAIRY  PRODUCTS: 

2021  Creomery  Butter  (S-69;  077). — Establishments  primarily  engaged  in 

manufacturing  creamery  butter. 

This  industry  combined  two  industries  that  were  separate  under 
the  previous  classification  systemi  industry  2022,  Natural  Cheese, 
end  Industry  2025,  Special  Dairy  Products. 

2022  Cheese,  Natural  end  Processed  (S-93;  C-96). — Establishments  prl* 

merily  engaged  In  the  manufacture  ef  noturel  cheese  (except  col¬ 
lege  cheese),  process  cheese,  cheese  feeds,  and  cheese  spreads. 
Establishments  primarily  engaged  In  monufecturing  cettege  cheese 
ere  classified  In  Industry  2026. 

2023  Condensed  ond  Evoporeled  Milk  (S-80;  C-66). — Establishments  pri¬ 

marily  engaged  in  menufocturlng  condensed  and  eveperated  milk, 
ond  related  products,  Including  ice  cream  mix  end  Ice  milk  mix 
mode  for  sole  as  such. 

2024  ice  Creem  end  Frozen  Deserts  (S-93;  C-74). — Esloblishments  prlmor- 

1  ly  engoged  In  monufocturing  ice  creem  ond  other  frozen  desserts. 


2026  Fluid  Milk  (S-90;  C-95). — Establishments  primarily  engaged  In  proc¬ 
essing  (pasteurizing,  homogenizing,  vitaminizing,  battling)  and 
distributing  fluid  milk  and  creem,  end  related  products. 

203  CANNING  AND  PRESERVING  FRUITS,  VEGETABLES,  AND 
SEAFOODS; 

2031  Canned  and  Cured  Seafoods  (S-92;  C-95). — Establishments  primarily 

engaged  in  caaking  end  conning  fish,  shrimps,  oysters,  clams, 
crabs,  and  other  seafoods;  and  those  engaged  In  smoking,  salt¬ 
ing,  drying,  er  otherwise  curing  fish  for  the  trade.  Establishments 
primarily  engaged  in  shucking  end  packing  fresh  oysters  in  nan- 
sealed  containers,  er  freezing  ond  packoging  fresh  fish  are  classi¬ 
fied  in  Industry  2036. 

2032  Canned  Specialities  (S-80;  C-91). — Establishments  prlmorily  engaged 

in  canning  specialty  products,  such  es  beby  faeds,  "native 
foods,"  health  foods,  and  soups,  except  seafood.  Establishments 
primarily  engaged  in  conning  seafood  soup  ere  classified  in  In¬ 
dustry  2031,  end  those  prlmorily  engaged  in  quick  freezing 
canned  specialities  In  industry  2037. 

2033  Canned  Fruits,  Vegetables,  Preserves,  Jems,  end  Jellies  (S-89;  C- 

91). — Establishments  primarily  engaged  in  canning  fruits  end 
vegetables,  end  fruit  end  vegeleble  juices;  end  in  monufecturing 
catsup  end  similar  temetee  sauces,  preserves,  |ems,  and  jellies. 
Establishments  primarily  engaged  in  canning  seafood  soups  ere 
classified  In  industry  2031;  end  soups,  except  seafood,  end  beby 
faeds  In  Industry  2032. 

2034  Dried  end  Dehydrated  Fruits  end  Vegetables  (S-96;  C-89). — Estab¬ 

lishments  primarily  engaged  in  sun  drying  or  ertiflcelly  dehydrat¬ 
ing  fruits,  vegetables,  end  nuts,  er  In  manufacturing  peckeged 
seup  mixes  frem  dehydrated  ingredients.  Establishments  prlmorily 
engaged  In  the  grading  end  marketing  ef  form  dried  frui**,  such 
es  prunes  ond  reisins,  ere  classified  in  trade  industries. 

2035  Pickled  Fruits  end  Vegetables;  Vegetable  Souces  o:id  Seasonings; 

Saled  Dressings  (S-79;  C-82). — Establishments  primarily  engeged 
In  pickling  end  brining  fruits  end  vegetables  0'id  in  manufactur¬ 
ing  soled  dressings,  vegetoble  relishes,  sauce’,  ond  seasonings. 
Establishments  primarily  engaged  In  menufocturlng  catsup  end 
similar  tomete  sauces  are  clessifled  in  industry  2033,  and  Ihese 
packing  purchased  pickles  ond  ellves  In  trade  industries. 

2036  Fresh  or  Frozen  Pockoged  Fish  (S-95;  C-94). — Estobllshments  pri¬ 

marily  engeged  In  preporing  fresh,  ani.  raw  er  cooked  frozen 
peckeged  fish  end  other  seofeed.  This  Industry  also  includes  es¬ 
tablishments  primarily  engeged  in  the  shucking  end  pecking  ef 
fresh  oysters  in  nensealed  containers. 

2037  Frozen  Fruits,  Fruit  Juices,  Vegelables  end  Specialties  (S-89;  C-89). 

— Establishments  primarily  engeged  in  quick  freezing  ond  cold 
pecking  (freezing)  fruits,  fruit  juices,  vegetables,  end  specialties. 
Excluded  frem  this  Industry  are  estobllshments  primarily  engaged 
in  packing  fruils  ond  vegetables  for  freezing  but  not  freezing  the 
product;  cold  storage  woreheuses  freezing  feeds  for  others,  frozen 
faed  lorker  ond  other  establishments  freezing  for  individuol  con¬ 
sumers  or  farms  end  ranches  producing  frozen  fruits  end  vegeto* 
bias.  Establishments  primarily  freezing  meats  ond  poultry  ore  in¬ 
cluded  in  industry  Group  201,  Meet  Predu:ts. 

204  GRAIN  Mill  PRODUCTS:—1 ewbH.hmmrt.  In  thl.  group  .(  In 
durtries  frequently  supplement  their  ..lonufecturlng  activities 
with  sales  of  groin  end  ef  commodifies  produced  elsewhere. 
Such  establishments  were  clessifled  in  monufecturing  If  at  least 
25  percent  af  their  total  receipts  were  frem  menuofcturlng 
activities,  except  far  industry  2042,  Prepared  Feeds  for  Ani¬ 
mals  end  Fowls,  where  It  wos  required  that  receipts  frem  monu¬ 
fecturing  exceed  receipts  frem  merchandising.  Most  establishments 
which  mixed  seme  feed  but  did  net  meel  these  crlterlo  were 
Included  In  the  1963  Census  ef  Business,  except  far  some 
whose  principal  activity  (e.g.  cuslom  milling)  fell  outside  the 
scope  of  any  of  the  1963  economic  censuses. 

2041  Flour  ond  Other  Grain  Mill  Products  (S-94,  C-78).— This  Industry 
comprises  establishments  primarily  engeged  In  milling  flour  or 
meel  from  grain,  except  rice  (industry  2044).  The  products  of 
flour  mills  mey  be  sold  ploln  er  in  the  form  of  prepared  mixes 
for  specific  purposes.  Estobllshments  primarily  engoged  In  monu¬ 
focturing  prepared  flour  mixes  from  purchosed  Ingredients  ore 
closslfled  In  Industry  2045. 
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2042 


2043 


2044 


2045 


2046 


205 

2051 


2052 


206 

2061 

2062 

2063 

207 

2071 


Prepared  Feeds  far  Animali  and  Fowl*  (S-96;  C- 93). — This  induitry 
comprise*  establishments  primarily  engaged  in  manufacturing  pre¬ 
pared  feed*  far  animal*  and  fowl,.  Prepared  feed*  Include  poul- 
try  feed,  livestock  feed,  dog  food  and  other  pet  faad*  (canned, 
frozen,  and  dry).  Thi*  indusiry  alia  Includes  establishments  pri¬ 
marily  engaged  in  manufacturing  certain  feed  ingredients  and 
adjuncts,  such  as  alfalfa  meal,  feed  supplements,  and  feed  con¬ 
centrates.  Mill*  primarily  engaged  in  custom  grinding  af  feeds  or 
other  agricultural  services  are  excluded  from  the  census  af  manu¬ 
factures. 

Substantial  quantities  af  prepared  feeds  are  mixed  at  lacatiani 
which  are  not  included  In  the  census  af  manufactures,  such  as 
grain  elevators,  custom  or  grist  mills,  farm  supply  storei,  chick 
hatcheries,  commercial  broiler  raising  establishments,  and  cattle* 
feeding  operations. 

C«,«al  Preparation*  IS  80;  086).— Thi.  indu.tr,  tompri.e*  e.lobli.h. 
mnnti  primarily  engaged  in  manufacturing  cereal  breakfaif  load* 
and  related  preparatian*.  Eikbliihm.nli  primarily  ei  gaged  in 
manufacturing  cam  and  haminy  -rlti  far  human  can.umptlan  are 
classified  in  industry  2041, 

Rice  Milling  (S- 1 00;  C-100  — This  industry  comprises  establishmenls 
primarily  engaged  in  cleaning  and  paliihing  rice,  and  in  menu- 
factoring  rice  flour  ar  meal.  Important  product*  af  (hi*  induitry 
include  brawn  rice,  milled  rice  (including  pallihed  rice),  rice 
palish,  rice  bran,  and  rice  flaur. 


men!*  primarily  engaged  in  manufacturing  candy,  Including  choc¬ 
olate  condy,  lolled  nut*,  other  confection*  ond  related  product*. 
Eltabll.hment.  primarily  engaged  in  manufacturing  talid  chaco 
late  bar.  are  clo.iifled  In  indu.lry  2072,  and  chewing  gum  in  In- 
duitry  2073.  Eltobllihmenl*  primarily  engaged  In  manufacturing 
confectionery  for  direct  tale  an  the  premiie*  and  thoie  primarily 
engaged  In  ihelllng  and  raoillng  nut*  are  daiiifled  In  trade  In 
dustrles. 

2072  Chacolale  and  Cacao  Product.  (S  99;  CB2).—  E.tobli.hment.  primar- 

liy  engaged  In  ihelllng,  raaiting,  and  grinding  cacao  boon*  far 
the  purpaie  of  making  chocolate  liquor,  from  which  cocao  pow¬ 
der  and  cacao  butter  are  derived,  and  In  Iho  further  manufacture 
af  .olid  chocolate  bar*  and  chocolate  coating*.  Eitabliihment* 
primarily  engaged  in  manufacturing  product*  except  candy  tram 
purchaied  chocolate  ond  cocoa  are  daiiifled  In  Induitry  2099, 
and  chocolate  candie*  in  Induitry  2071. 

2073  Chewing  Gum  (S  88;  C-96).— E.labli.hment.  primarily  engaged  in 

manufacturing  chewing  gum  ar  chewing  gum  baie. 


208  BEVERAGES: 

2082  Malt  liquor.  (S-100;  C- 100).— E.tobli.hment.  primarily  engaged  In 
manufacturing  all  kind,  af  malt  liquor..  E.labli.hment.  primarily 
engaged  in  bottling  purchaied  molt  liquor,  are  daiiifled  in  Irade 
Industries. 


Blended  and  Prepared  Flaur  (S-78;  C-62). — This  industry  comprises 
establishments  primarily  engaged  in  the  preparatian  af  btended 
flours  and  flaur  mixes  from  purchased  flaur  (including  flaur  trans¬ 
ferred  from  flaur  mills  owned  by  the  same  company).  Impartanl 
products  af  this  Industry  include  phasphated  and  self-rising  flaur 
and  prepared  flaur  mixes  such  as  biscuit,  coke,  doughnut,  and 
pancake  mixes.  Establishments  making  the  same  products  from 
flaur  milled  at  the  same  location  are  classified  in  induitry  2041. 
Prior  ta  1963,  refrigerated  doughs  were  nat  specifically  listed  an 
the  report  farms.  The  products  usually  were  classified  In  either 
industry  2037,  ar  industry  2099,  depending  upan  the  description 
af  the  refrigerated  daugh  furnished  by  respondent. 

Wet  Corn  Milling  (S-B3;  C  93). — This  Industry  compiles  establish¬ 
ments  primarily  engaged  in  milling  earn  ar  sarghum  grain  (mllo) 
by  the  wet  process,  and  producing  starch,  sirup,  ail,  sugar,  and 
byproducts,  such  as  gluten  feed  and  meal.  Establishments  primar¬ 
ily  engoged  in  manufacturing  starch  from  other  vegetable  sources 
l potato  wheat,  etc.)  ore  also  included.  Establishments  primarily 
engaged  m  manufacturing  table  tiivps  ho m  care  s.'rwp  and  other 
ingredients,  and  t»ote  maewfacturieg  starch  base  dossers  powders, 
are  classified  in  industry  2099.  those  primarily  engaged  in  mono 
fo<*uring  corn  meal  ond  grits  ore  daiiifled  in  industry  2041  Es- 
tabllshmenti  primarily  engoged  in  manufacturing  foundry  (larches 
are  classified  in  industry  2842, 

bakery  products: 

Bread  and  Other  Bakery  Products,  Except  Caakies  -md  Crackers  (S- 
98;  C-99).  Establishments  primarily  engaged  in  manufacturing 
bread,  cakes,  and  other  "perishable''  bakery  products.  Establish¬ 
ments  primarily  engaged  in  producing  "dry"  bakery  products, 
such  as  biscuit,  crackers,  and  pretzels  are  classified  in  industry 
2052.  Establishments  producing  bakery  products  primarily  far  di¬ 
rect  sale  an  the  premises  ta  household  consumers  are  classified  in 
retail  trade,  induitry  5462.  Establishments  manufacturing  bakery 
products  far  sale  primarily  far  home  service  delivery,  or  through 
one  ar  mare  nonbaking  retail  outlets,  are  included  in  industry 
2051. 

Cookies  and  Crackers  (S-97;  C*95). — Establishments  primarily  en- 
gaged  in  manufacturing  biscuit  (except  raised  biscuit),  crackers, 
ond  similar  "dry"  bakery  products.  Establishments  primarily  en¬ 
gaged  in  producing  "perishable"  bake.’y  praducls  are  classified 
in  industry  2051. 

SUGAR: 

Cane  Sugar,  Except  Refining  Only  (S-99;  C- 100).— Establishments 
primarily  engaged  in  manufacturing  raw  sugar,  sirup,  ar  finished 
(granulated  ar  clarified)  cane  lugar  fram  sugar  cane.  Establish¬ 
ments  primarily  engaged  In  refining  sugar  fram  purchased  raw 
cane  sirup  ar  sugar  sirups  are  classified  In  industry  2062. 

Cone  Sugar  Reflning  (S-100;  C-100). — Establishments  primarily  en¬ 
gaged  in  refining  purchased  raw  cane  sugar  and  sugar  sirup. 

Beet  Sugar  (S-100;  C-100).— Establishments  primarily  engaged  in 
manufacturing  sugar  fram  sugar  beets. 

CONFECTIONERY  AND  RELATED  PRODUCTS: 

Candy  and  Other  Confectionery  Product*  (S-95;  C-95). — Establish- 


20B3 
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20B7 
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2091 


2094 


Man  (5-100;  C-95). — Establishments  primarily  engaged  In  manufac- 
luring  moll  ar  moll  byproduct,  from  barley  or  olhet  praini. 

Wine.,  Brandy,  ond  Brandy  Spirit.  (S-9B;  C-99)'.— Eitabliihment. 
primarily  engaped  in  manufacturing  wine.,  brandy,  and  brandy 
l pi rit. .  Thi.  induitry  alia  Include,  banded  ilaretaam.  which  are 
engaged  in  blending  wine*.  E.labli.hment.  primarily  bottling  pur- 
ct.a. ed  wine.,  brandy  ond  brandy  ipiriti,  but  which  do  not  man¬ 
ufacture  wine,  and  brandy  are  daiiifled  in  trade  indu.lrie*. 

Di. tilled.  Rectified,  and  Blended  liquor.  (S-9B;  C-99).— Eilabliih. 
menl.  primarily  engagod  In  manufacturing  alcoholic  liquor,  by 
di. filiation  and  rectification,  and  in  manufacturing  cardial,  and 
alcoholic  cacktaili  by  blending  prace.iei,  ar  by  mixing  liquor, 
and  other  ingredient*.  E.tobli.hment.  primarily  engaged  in  manu¬ 
facturing  indu.lriol  olcahal  are  clo.iifled  in  Induitry  2B1B,  and 
tha.e  only  battling  purchaied  liquor.  In  Irade  indu.lrie*. 

Battled  and  Canned  Soft  Drink,  and  Carbonated  Water.  (5-98;  C- 
E.labli.hment.  primarily  engaged  in  manufacturing  .aft 
drink,  (nonalcoholic  beverage.)  and  carbonated  water*.  E.tabliih- 
ment.  primarily  engaged  in  manufacturing  fruit  and  vegetable 
|u ice.  are  daiiifled  In  induitry  2033,  fruit  llrup.  far  flavoring  In 
induitry  20B7,  and  cider  in  Induitry  2099.  Eitabliihment.  primar¬ 
ily  engoged  in  battling  natural  ipring  water,  are  daiiifled  In 
trade  industries. 

Flavoring  Extracts  and  Flavoring  Sirups,  N.E.C.  (S- 90;  079).— Es¬ 
tablishments  primarily  engaged  in  manufacturing  flavoring  ex¬ 
tracts,  sirups,  and  fruit  juices,  n.e.c.,  far  sada  fountain  use  or 
for  the  manufacture  of  soft  drinks,  and  colors  far  bakers'  and 
confectioners'  use.  Establishments  primarily  engaged  in  manufac¬ 
turing  chocolate  sirup  are  classified  in  industry  2072,  ond  mixed 
ar  blended  sweetening  sirup  and  molasses  in  industry  2099. 

MISCELLANEOUS  FOOD  PREPARATIONS  AND  KINDRED 
PRODUCTS: 

Cottonseed  Oil  Mills  (S-B9;  C  91 ).— Establishments  primarily  en¬ 
gaged  In  manufacturing  cottonseed  ail,  and  byp-aduct  cake, 
meal,  and  I »n tors.  Establishments  primarily  engaged  In  refining 
ealtanseed  ail  into  edible  cooking  ails  an  classified  in  industry 
2096. 

Soybean  Oil  Mills  (S-89;  C-95). — Establishmenls  primarily  engaged 
In  manufacturing  soybean  all,  and  bypradud  cake  and  meal.  Es¬ 
tablishments  primarily  engaged  in  refining  soybean  ail  into  edi¬ 
ble  cooking  ails  are  classified  In  Industry  2096. 

Vegetable  Oil  Mills,  Except  Corn,  Cottonseed,  and  Soybean  (S-84; 
C-83).  Establishments  primarily  engaged  in  manufacturing  vege¬ 
table  ails  and  byproduct  cake  and  meal,  except  earn,  cottonseed, 
and  soybean.  Establishments  primarily  engaged  In  refining  vege¬ 
table  ails  into  edible  cooking  oils  are  classified  in  Industry  2096, 
ond  those  refining  these  oils  far  medical  purposes  in  industry 
2833. 

Animal  and  Marine  Fats  and  Oils,  Including  Grease  and  Tallaw 
(S-94;  C-66). — Establishmenls  primaril,  engaged  in  rendering  in¬ 
edible  grease  and  tallaw  fram  animal  fat,  bane,  and  meat 
scrapes,  ar  In  manufacturing  animat  oil,  n.e.c.,  including  fish 
all  and  other  marine  animal  oils,  and  byproduct  meal.  Estab¬ 
lishments  primarily  engaged  in  reflning  marine  animal  ails  far 
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medicinal  purposes  ore  classified  In  Industry  2833.  Estobllsh- 
menlt  primarily  engaged  in  manufacturing  fatty  odds  ore 
cloulfied  In  induttry  2899.  Establishments  prlmorlly  engoged  In 
monufocturing  lord  ore  dossified  In  Industry  Group  201. 

Thi*  Induilry  combined  |wo  Industrie!  thot  were  seporote  under 
the  previaui  dnsslflcotlon  system:  Industry  2094  ond  Indusrty 
2095. 

2095  Raosted  Caffoo  (S-90;  C-99). — Establishments  prlmorily  engoged  In 

the  manufacture  af  raasled  ond  concentroted  coffee.  Roosted  cof¬ 
fee  moy  be  whale  bean  or  ground.  Concentrated  coffee  producod 
moy  be  In  either  liquid  or  powdered  farm. 

This  Is  o  now  Industry  dossiflcotlon.  Previously,  roosted  caffoe 
wos  classified  In  industry  2099. 

2096  Shortening,  Toble  Oils,  Margorlne  ond  Other  Ediblo  Fats  ond  Oils, 

N.E.C.  (S-88,  C-89}.— -Establishments  prlmorily  ongoged  in  manu¬ 
facturing  shortening,  toble  oils,  margarine,  ond  other  edible  fols 
ond  oils,  n.o.c.,  by  further  processing  af  onlmal  and  vegetablo 
oils.  Establishments  prlmority  engaged  In  producing  corn  oil  ore 
classified  in  Industry  2046. 

2097  Manufactured  Ice  (S-99;  C-100). — Establishments  primarily  ongogod 

in  monufocturing  Ice  for  sote.  Ico  plonts  operoted  by  public  util¬ 
ity  companies  are  included  in  this  Industry.  Establishments  prl¬ 
morily  engaged  In  manufacturing  dry  Ico  oro  classified  In  indus¬ 
try  2813,  ond  the  harvesting  and  storage  of  notural  ice  far  salo 
In  trodo  Industries. 

2098  Mocoranl,  Spaghetti,  Vermicelli,  ond  Noodles  (S- 96;  094). — Estab¬ 

lishments  primarily  engoged  in  manufacturing  dry  mocaroni,  spa¬ 
ghetti,  vermicelli,  ond  noodles.  Estoblishmonts  primarily  engoged 
In  manufacturing  cannod  mocoronl,  spoghetli,  otc.,  oro  dossified 
In  Industry  2032. 

2099  Food  Preparations,  N.E.C.  (S-91;  C-78). — Establishments  primarily 

engaged  in  manufacturing  prepored  foods  ond  mlscollonoous  spe¬ 
cialties,  n.e.c.,  such  as  baking  powder,  yeast,  ond  other  leoven- 
Ing  compounds,-  desserts  (reody-to-mix);  sweetening  sirups  and 
molasses;  vinegar  and  cider;  chacalote  ond  cocoa  products,  ex¬ 
cept  confectionary,  made  from  purchosed  chacalote;  patota  and 
earn  chips,  sticks,  etc.  (bagged  ar  cannod);  ond  othor  food  prep¬ 
arations  not  elsewhero  classified. 

Tho  definition  of  this  Industry  wos  chonged  from  tho  previous 
definition.  Roasted  caffee  was  removed  from  this  Industry  ond  Is 
now  seporotely  defined  as  Industry  2095. 

2 1  TOBACCO  MANUFACTURES 

This  ma}ar  group  Includes  establishments  engoged  in  manufac¬ 
turing  cigarettes,  cigars,  smoking  ond  chewing  tobacco,  ond  snuff, 
ond  in  stemming  ond  redrying  tobacco.  The  manufacture  of  insecti¬ 
cides  from  tabocca  byproducts  is  indudod  in  Mojor  Group  28. 

211  CIGARETTES: 

2111  Cigorettes  (S- 97;  C-100;.— Establishments  primorily  engoged  In  the 
manufacturo  of  ciparettos. 

212  CIGARS: 

2121  Cigars  (S-100;  C  100). — Establishments  prlmorily  ongogod  In  tho 
manufacture  of  cigars. 

213  TOBACCO  (CHEWING  AND  SMOKING)  AND  SNUFF: 

2131  Tobacco  (Chewing  ant'  Smoking)  and  Snuff  (S-97;  C-67). —  Establish¬ 
ments  primarily  engaged  In  tho  manufacture  of  chewing  ond 
smoking  tobocca  ond  snuff. 

214  TOBACCO  STEMMING  AND  REDRYING: 

2141  Tabocca  Stomming  and  Redrying  (S-100;  C-100). — Establishments 

primority  engaged  in  tho  stomming  and  redrying  of  tobocco.  Es¬ 
tablishments  which  sell  leaf  tabocca  os  merchant  wholesaters, 
agents,  ar  brokers,  ond  which  also  may  be  engoged  in  stemming 
tabocco  ore  not  included  in  this  industry.  Leaf  tabocca  ware¬ 
houses  which  may  be  engaged  in  stemming  tobacco  ore  not 
Included  in  this  industry. 

22  TEXTILE  MILL  PRODUCTS 

This  ma|ar  group  includes  establishments  engoged  In  perform¬ 
ing  ony  af  the  fallowing  operations:  (1)  preparation  of  fiber  ond  sub¬ 
sequent  manufacturing  af  yarn,  thread,  broids,  twine,  ond  cordago,- 
(2)  manufacturing  broad  woven  fabric,  narrow  woven  fabric,  knit  fab¬ 
ric,  ond  corpets  and  rugs  from  yarn;  (3)  dyeing  ond  finishing  fiber, 
yorn,  fobri-  and  knit  apporel;  (4)  caoting,  waterpracflng,  or  other¬ 
wise  troatin*  fobric;  (5)  the  Integrated  manufacture  if  knit  opporol 
and  other  finished  articles  from  yorn;  and  (6)  the  manufacturo  af 
felt  goads,  loce  goads,  banded-fiber  fabrics,  ond  miscellaneous 
textiles. 

Thi'  classification  makes  na  distinction  betweon  tho  two  lypes 


of  organizations  which  operate  In  the  textile  Industry:  (1)  the  "Into- 
grated"  mill  which  purchoses  matertols,  produces  textiles  and  reioled 
articles  within  tho  ostobllshment,  ond  sells  the  finished  products;  ond 
(2)  the  "conlrocl"  or  "commission"  nlll  which  processes  materiols 
owned  by  others.  Converters  or  othor  nan-monufocturing  establish¬ 
ments  which  ossign  motorlols  to  controct  mills  far  procosslng  (olhor 
than  knitting)  oro  dasslflod  In  non-monufocturlng  industries;  establish¬ 
ments  which  ossign  yorns  ta  outside  contractors  ar  commission  knitters 
far  the  production  of  knit  products  oro  dossified  In  Industry  Group 
225. 

221  BROAD  WOVEN  FABRIC  MILLS,  COTTON: 

2211  8rood  Woven  Fobric  Mills,  Cotton  (S-92;  C-80). — Estabilshments 
prlmorily  ongoged  in  weaving  fobrtes  over  12  Inches  in  width, 
wholly  or  chlofiy  of  cotton.  Establishments  primarily  engagod  In 
weaving  cation  corpets  and  rugs  aro  dossified  In  industry  2271; 
those  tufting  carpets  and  rugs  In  Industry  2272;  and  those  mak¬ 
ing  tiro  ond  cord  fobric  in  ’.v,,,«try  2296. 

In  the  product  coding  r  liam  for  tho  1963  Census  of  Manufac¬ 
tures,  finished  cotton  fabrics  and  certolr  caltan  fabricated  prod¬ 
ucts  wore  classified  as  primary  to  Indus  y  2211  when  mode  In 
weaving  mills.  Simllor  products  made  in  non-weoving  establish¬ 
ments  were  classified  o:  primary  to  tho  cpproprloto  Industry;  for 
oxamplo,  shoots  mado  in  strictly  cut-and-.ew  plonts  were  classi¬ 
fied  os  primory  ta  industry  2392. 

222  BROAD  WOVEN  FABRIC  MILLS,  MAN-MADE  FIBER  AND 
SILK: 

222)  Brand  Woven  Fabric  Mills,  Man-Mode  Fiber  and  Silk  (S-86;  082). 

—Establishments  prlmorily  engaged  In  weaving  fabrics  over  12 
inchos  in  width,  wholly  ar  chiofly  of  si tk  and  man-made  fibers 
including  gjoss.  Establishments  prlmorily  engoged  In  weaving  cor¬ 
pets  ond  rugs  from  these  fibers  ore  dossifle  din  Industry  2271; 
those  tufting  corpets  and  rugs  from  these  fibers  in  Industry  2272; 
and  those  making  tire  cord  ond  fobric  In  industry  2296. 

In  the  product  coding  system  far  tho  1963  Consus  of  Manufac¬ 
tures,  finished  synthetic  and  silk  fobrlcs  ond  blonkets  were  classi¬ 
fied  as  primary  to  industry  2221  when  modo  in  wooving  milts. 
Similar  products  mode  in  nan-weaving  establishments  were  classi¬ 
fied  as  primary  ta  the  opprapriote  Industry;  for  oxomple,  syntho- 
tic  fabrics  finished  In  establishments  engaged  only  in  dyeing  or 
printing  wore  dosiifiod  os  primory  lo  industry  2262. 

223  BROAD  WOVEN  FABRIC  MILLS,  WOOL:  INCLUDING  DYE¬ 
ING  AND  FINISHING: 

2231  8raad  Woven  Fobrls  Mills,  Wool:  Including  Tyelng  ond  Finishing 
(S-86;  C  96). — Establishments  primorily  ongoged  In  wooving  fab¬ 
rics  over  12  Inchos  in  width,  wholly  ar  chiefly  by  weight  af 
waal,  mahoir,  or  simitar  animal  fibers;  those  dyeing  and  finish¬ 
ing  woven  wool  fobrics  or  dyeing  wool,  taps,  or  yorn;  and  those 
shrinking  ond  sponging  wool  goods  for  the  trado.  Establishments 
primarily  engaged  In  weoving  wool  carpels  and  rugs  are  classi¬ 
fied  in  industry  2271,  and  those  tufting  wool  carpets  ond  rugs  in 
Industry  2272. 

224  NARROW  FABRICS  AND  OTHER  SMALLWARES  MILLS: 
COTTON,  WOOL,  SILK,  AND  MAN  MADE  FIBER: 

2241  Narrow  Fabrics  and  Other  Smallworos  Mills:  Cattan,  Waal,  Silk, 
ond  Man-Mode  Fiber  (S-91;  C-97).— Establishments  primarily  en¬ 
gaged  In  weaving  ar  brolding  fobrics  12  inchos  or  narrower  In 
width  af  cotton,  wool,  silk,  ond  mon-mode  fibers,  Including  glass 
fibers.  Estabilshments  primarily  ongogod  In  woaving  or  brolding 
fobrics  12  inches  or  norrawer  in  width  of  fabric-covered  elostlc 
yarn  are  also  included  in  this  industry. 

225  KNITTING  MILLS: 

2251  Women’s  Full-Length  ond  Knee -Length  Hosiery,  Soomloss  ond  Full- 

Foshianed  (S-96;  C-94)1. — f  stablishments  primorily  ongaged  in 
knitting,  dyeing,  ar  finishing  women’s  ond  misses'  full-i*.'.Mth  ond 
knee-length  hosiery,  bath  seamless  and  full-foshlaned. 

This  new  industry  definition  represents  a  substantioi  revision  from 
the  classification  system  used  in  1958.  Prior  ta  1963,  industry 
2251  included  establishments  primorily  engoged  In  production  af 
full-foshloned  hosiery,  while  industry  2252  consisted  of  establish¬ 
ments  engaged  primarily  in  tho  production  of  seamless  (circular 
knit)  hosiory.  For  1963,  tho  classifications  for  hosiery  mills  wore 
revised  to  include  In  2251  those  mills  primarily  engaged  in  pro¬ 
ducing  women’s  ond  misses’  hosiery,  except  socks,  ond  in  2252 
mills  engoged  in  producing  oil  other  hosiery. 

2252  He  iery.  Except  Women's  full-length  and  Knee-Length  Hosiery  (S- 

91;  C-96). — Establishments  primarily  engnged  in  knitting,  dyeing, 
or  finishing  hosiery,  excopt  women's  and  missos'  full-tength 
ond  knre-lenglh  seamtess  and  full-fashlaned  hosiery.  See  de¬ 
finition  af  Industry  2251,  above,  far  revision  of  the  SIC  far  this 
industry  os  of  1 963 
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Knit  Out.rw.or  Mill!  (S92s  C-97).— Eilabll.hm.nl!  prlmorlly 
floged  in  knitting  out.rw.or  from  yorn,  or  in  monutocturlng  out- 
•  rwoor  from  knit  fobric  produt.d  in  fh<  lorn,  .ilobilihm.nl.  El- 
tobliihm.nti  primarily  .ngogod  In  hond  knitting  out.rw.or  lor 
th.  trod,  ore  intlud.d  in  thii  Induitry,  Elloblilhm.nl!  primorily 
engoged  In  monuloduring  wov.n  or  purchoi.d  knit  fobric  glo«.l 
ant  mitt.ni  are  dai.lfl.d  in  induitry  2381,  and  Ihoi.  monufoe- 
tu  ig  outerw.or  from  purchoi.d  knit  fobric  In  Ma|or  Group  23. 

2254  Knit  Und.rw.or  Mill,  (S-89;  C-91 ).— Eitobliihmenli  primorily  en- 
gogtd  in  knitting  underweor  ond  nlghlweor  from  yorn,  or  In 
monufoduring  und.rw.or  ond  nighlw.or  from  knit  fobric  pro¬ 
duced  In  Ih.  lorn,  .itobiiihm.nl,  Eilobllihm.nl!  primarily  <n- 
gogrd  In  monufacturlng  und.rw.or  ond  nlghlweor  from  purchoi.d 
knit  fobric  or.  claiiifled  In  Molor  Group  23. 

2254  Knit  Fobric  Mill!  (S-95;  C-93). — E.fobli. nmenli  primorily  .ngog.d 
In  knitting  tubular  ar  flat  fabric,  ond  In  dyeing  or  flniihing  knll 
fobric. 


throwing,  lwl.l'-,g,  winding,  or  ipoollng  yorn  wholly  or  chlofly 
by  w.lghl  of  cotton,  mon-mode  flb'.ri,  or  lilk,  Eirobllihmenti  prl- 
morlly  engoged  In  dyeing  or  fin!  ting  purchoi.d  yorm  or  flnlih- 
Ing  yorm  on  o  commiiilon  boiii  ore  cionlfi.d  In  induitry  2269. 

2283  Yarn  Mills,  Wool,  Including  Corp.l  ond  Rug  Yet  |S-85|  C- 82). _ 

Eitobliihmenli  primorily  engoged  in  iplnntng,  twining,  winding, 
or  ipoollng  yorn  (Including  carpel  ond  rug  yorn)  wholly  or 
chl.fly  by  weight  of  wool,  mohair,  or  ilmilor  onimol  fib.ri. 
Eitobliihm.nti  prlmorlly  .ngog.d  In  dyeing  or  flniihing  pur- 
choied  yorn  or  flniihing  yorn  on  o  commlnlon  boiii  ore  cloni- 
fled  In  Induitry  2231. 

2284  Thread  Ml  III  (5-93;  C-90). — Eitobliihm.nti  prlmorlly  .ngog.d  In 

monufoduring  threod  from  nolurol  or  mon-mod.  fiber  except  flox 
(Induitry  2299)  ond  wool  (Induitry  2283).  Imporlont  producli  of 
Ihll  Induitry  include  lowing,  crochet,  doming,  .mbrold.ry,  tot¬ 
ting,  hond  knitting,  ond  othor  hondicrofl  threodi. 


2259  Knitting  Mills,  N.E.C.  (S  93,  C- 84).— Eitobliihmenli  prlmorlly  .n- 
gaged  in  knitting  glavei  ond  other  ortldoi,  n.e.c.  Eitobliihmenli 
primorily  engoged  in  cutting  ond  lowing  dreii,  lemldreii,  ond 
work  glovei  ond  mittem  from  purchoied  knit  fobrici  ore  cloiii- 
fled  In  induitry  238 1 . 

27o  1  YEING  AND  FINISHING  TEXTUES,  EXCEPT  WOOL 

F  ABRICS  AND  KNIT  GOODS: 

2261  F  niih.ri  of  Sroad  Waxen  Fobrici  of  Cation  (S-81;  C60>). _ 

Eitobliihmenli  primarily  engoged  In  flniihing  purchoied  cotton 
brood  woven  fobrici,  or  flniihing  luch  fobrici  on  o  commlnlon 
bom.  Thei.  flniihing  operollom  Include  bleoching,  dy.lng,  print- 
ing  (roller,  icr..n,  flock,  pliu4|,  ond  other  mechonlcol  flniihing 
luch  oi  prelhrlnking,  coiendering  ond  napping,  Thii  Induitry  olio 
includ.i  th.  ihrlnking  and  iponglng  of  cloth  tar  the  trodo,  ond 
th.  chemical  flniihing  far  wator-rep. Ilency,  flr.-roiiitonc,  ond 
mildew. proofing.  Eitobl  li  hmonti  primorily  engog»d  In  flniihing 
wool  brood  woven  fobrici  or.  clanlflid  in  induitry  2231,  knll 
good,  in  Indu.try  Group  225,-  ond  Ihoi.  cooling  or  Impr.gnollng 
fobrici  In  induitry  2295. 

2262  Finiiheri  of  8rood  Woven  Fobrici  of  Mon-Mode  Fiber  ond  Silk  (5- 

91,  C-44’).— Eitobliihm.nti  primorily  .ngog.d  In  flniihing  pur¬ 
choied  mon  mode  flb.r  ond  lilk  brood  woven  fobrici  or  flniihing 
luch  fobric  on  o  commlnlon  boiii.  Th.ie  flniihing  op.roliom  In- 
dud.  bleaching,  dy.ing  printing  (roller,  icreen,  flock,  pll||<), 
and  other  mechanical  flniihing  luch  oi  praihrinklng,  colend.rlng, 
ond  nopplng.  Eitobliihm.nti  primorily  ongoged  in  flniihing  wool 
brood  wov.n  fobrici  ore  donlAed  in  Induitry  2231,  knll  goodl 
In  Induitry  Group  225,  ond  thoio  cooling  or  impregnoting  fobrici 
In  Induitry  2295. 

2249  Filtlihori  of  Text!!.,,  N.E.C.  (S-89,  C44<).-E.tobli.hm.n..  pri- 
morlly  engoged  in  dyeing  ond  flniihing  textll.i,  n.e.c.,  luch  ci 
bl.ochlng,  dy.ing,  printing,  ond  flniihing  of  row  Hock,  yorn, 
brolded  goodi,  ond  norrow  fobrici,  ixc.pl  wool.  Th.io  eitobliih. 
mend  perform  flniihing  op.rotlom  on  purchoied  Ixxlil.i  or  on  o 
commlnlon  boiii. 

227  FLOOR  COVERING  MILLS; 

2271  Woven  Corp.l,  ond  Rug.  (5-77,  C-97t._E.lobli.hm.nt,  prlmorlly 

engog.d  In  w.oving  corp.l.  ond  rug.  from  ony  textile  yorn. 
Important  product,  of  thl,  induitry  include  Axmln.t.r,  Wilton, 
veivot,  cho.illle,  ond  ilmilar  woven  corpeli  ond  rugi;  and 
woven  outorr obile  ond  aircroft  floor  covering!. 

2272  Tufl.d  Corp.l,  ond  Rug.  (S  96;  C- 96).— Ellobll.hm.nl,  primorily 

engoged  in  tufting  corpeli  ond  rugi  from  ony  t.xfil.  fiber.  Im- 
portant  producli  of  thl,  Induitry  Include  luft.d  corpeli,  rugi, 
icott.r  rugi,  ond  bothmoli  ond  bolhmot  i.ti  excopl  terry  wovon! 
Finiiheri  of  theio  producli  olio  or.  Included  in  thii  Induitry. 

2279  Carpet,  ond  Rug.,  NEC.  (S  89;  C-46).— Eitobli.hm.nl.  primorily 

engoged  In  monufoduring  rugi,  carpeti,  ort  iguar.i,  floor  mol¬ 
ting,,  door  moti  ond  mollingi  from  twilled  pop.r,  gro .  reodt, 

coir,  sisal,  (ule  or  rogi.  Eitobliihmenli  prlmorlly  engoged  In 
monufoduring  hord-iurface  floor  covering.,  except  rubber  ond 
cork,  or.  daiiifl.d  In  Induitry  3982, 

228  YARN  AND  THREAD  MILLS, 

228!  Yorn  Spinning  Mill.,  Colton,  Mon-Mod.  Fibon,  ond  Silk  (S-94,  C- 
83),— Eitobliihm.nti  prlmorlly  engog.d  In  iplnning  yorn  wholly 
or  chl.fly  by  w.lghl  of  cotton,  mon-mode  fiber  itopie,  or  ■  Ilk 
llople.  Eitobliihmenli  prlmorlly  engogod  in  dyeing  or  flniihing 
purchoied  yorm  or  flniihing  yorm  on  o  commlnlon  br-slc  ore 
doiilfled  In  Induitry  2269, 

2282  Yorn  Throwing,  Twining,  ond  Winding  Milli,  Colton,  Mon-Mode  Fi¬ 
ber.  ond  Silk  (S-95,  C-87), — Ellobliihmonti  prlmorlly  engoged  In 


229  MISCELLANEOUS  TEXTILE  GOODS; 

2291  Felt  Goodl,  Except  Woven  Falls,  ond  Hnti  (S- 86;  C- 88). —  Eitobliih- 

menli  primorily  engog.d  In  monufoduring  prened  felt,  regorbion 
of  fiber,  by  meom  of  h.ot,  molilure,  ond  prenure;  ond  thoio 
making  punched  felt  for  rugi,  cuihlom,  ond  other  producli  from 
hoir,  |ute,  wool,  or  othor  flb.ri  by  the  noedl.  loom  procon.  Ei- 
tobllihmenti  primorily  .ngoged  In  monufoduring  woven  wool 
felll  and  wool  haircloth  ore  doiilfled  In  Induitry  2231,  ond 
thoie  monufoduring  fell  holl  In  Induitry  Group  235. 

2292  Loco  Good.  (S  98;  C-91 ).— Eitobliihmenli  prlmorlly  ongoood  In 

monufoduring  loco  mochln.  producli,  ond  thoie  prlmorlly  .n- 
gog.d  in  dyeing  ond  flniihing  loco  goodl.  Eitobliihmenli  prl¬ 
morlly  engoged  In  monufoduring  Schiffll  mochlne  embrolderloi 
or.  clo.iifl.dSIn  Induitry  2397, 

2293  Podding,  ond  Upholil.ry  Filling  (S-84;  C  81 ).— Eitobliihmenli  prl- 

morlly  .ngog.d  In  monufoduring  bolting,  podding,  woddlng,  ond 
filling  for  upholil.ry,  pillow,,  quilt,,  „„d  oppor.l  from  curl.d 
hoir,  cotton  mill  -nolle,  moil,  hemp  tow,  flox  tow,  kopok,  ond 
reloted  moterloli,  Eitobliihmenli  prlmorlly  engoged  In  manufac¬ 
turing  wood  .xc.lilor  podi  ond  wropperi  oro  doiilfled  In  indui¬ 
try  2429. 

2294  Proceuod  Woil.  ond  Recovered  Flb.ri  ond  Flock  (S-95;  C-86).— El- 

lobllihm.nti  prlmorlly  .ngog.d  In  procoiilng  textile  mill  woile 
for  iplnning,  podding,  bolting,  or  other  uiei;  In  rocov.ring  t.x- 
tll.  flb.ri  from  clipping,  ond  rogi,  In  culling  flock  from  woile, 
recovered  fiber.,  or  new  fiber  dock;  ond  In  monufoduring  ookum 
ond  twilled  |ul.  pocking.  Eitobliihmenli  primarily  engoged  In 
deonlng  ond  lorting  wiping  rogi  or  won.  or.  doiilfled  in  non- 
manufacturing  Induitriei, 

2295  Artificial  leother,  Oilcloth,  ond  Other  Impregnated  ond  Cool.d 

Fobric,  Exc.pt  Rubb.rlcod  (S  86;  C-83).— E.tobli.hm.nt.  prl- 
morily  .ngog.d  In  monufoduring  cool.d  ond  Impregnotod  l.x- 
"'•1,  ond  ln  ,h»  'P»dol  flniihing  of  textll.i  tuch  oi  vornlihlng 
ond  woxlng.  Eitobliihm.nti  ’prlmorlly  .ngog.d  In  rubb.rltlng 
purchoi.d  fobrici  or.  donlfl.d  In  Induitry  3069,  ond  then, 
prlmorlly  ongog.d  In  dy.ing  ond  flniihing  l.xtll.i  In  Induitry 
Group  226. 

2296  Tlr.  Cord  ond  Fobric  (S  87;  C-9!).— Thl.  indu.trv  compr . lob- 

llihmenti  primorily  ongog.d  In  monufoduring  cord  ond  fobric  for 
uie  In  roinfordng  rubb.-  Ilrei,  Induitrlol  belting,  fu.l  celil,  ond 
ilmilar  uioi. 

2297  Wool  Scouring,  Worded  Combing,  ond  Tow  to  To?  Milts  (S-94;  C- 

69).— Thii  induitry  comprltoi  oitobllihmenti  prlmorlly  engogod  in 
proceiilng  textile  flberi  to  prepare  them  for  iplnning.  Important 
pracoiioi  included  In  thii  Induitry  ore  wool  icourlng  ond  corbon. 
ulng,  and  combing  ond  converting  top. 

2298  Cordogo  ond  Twin.  (S-90,  C-87).- ’.lobll.hm.nl.  prlmorlly  .ngog.d 

In  monufoduring  rope,  coble,  coidage,  twine,  ond  roloted  prod¬ 
uct!  from  oboco  (Monllo),  etlal,  henequeon,  homp,  cotton, 
poper,  jute,  flox,  mon-modo  flbori  Including  glou,  ond  other 
flberi. 

2299  T.xllle  Good.,  N.E.C.  (S-85;  C  82)  —  Eitobliihmenli  primarily  ,n- 

Qoged  In  monufoduring  linen  goodi,  |ute  good*  except  felt, 
bonded  fiber  fobrici  except  felt,  ond  other  textile  goodi,  n.e.c.' 
Eitobliihmenli  prlmorlly  engoged  In  monufoduring  woven  felti 
ore  doiilfled  In  Induitry  2231,  nonwoven  fell!  In  Induitry  2291, 
ond  cordage  ond  Iwlno  In  Induitry  2290. 

23  APPAREL  AND  OTHER  FINISHED  PRODUCTS  MADE  FROM 
FABRICS  AND  SIMILAR  MATERIALS 

Thl,  molor  group,  known  o.  the  cutting. up  or  noedl.  trod.., 
Include!  eitobllihmenti  prlmorlly  producing  opporel  ond  fobrlcoted 
product!  by  cutting  ond  tewing  pruchoiod  woven  or  knit  textile  fab- 
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rir»  and  reloted  material*  such  as  leather,  rubberiied  fabric*,  piastics 
and  furs. 

Covered  in  the  apparel  industries  are  three  types  of  establish¬ 
ments-  (I)  the  "regular"  or  inside  factories,-  (2)  contract  factories; 
and  (3)  apparel  jabbers.  The  "regular"  factories  perform  all  of  the 
usual  manufacturing  functions  an  materials  owned  by  themselves 
within  their  awn  plants;  the  contract  factories  manufacture  apparel, 
an  a  contract  ar  commission  basis,  an  materials  supplied  to  them  by 
others;  and  apparel  jabbers  perform  only  entrepreneurial  functions 
af  a  manufacturing  establishment  such  as  the  purchase  af  raw  ma¬ 
terials  far  their  awn  account,  the  design  and  preparation  af  samples, 
arrangement  with  outside  factories  (contractors)  far  the  manufacture 
af  garments  fram  materials  supplied  by  such  jabbers,  and  the  sale 
af  finished  apparel. 

Custom  tailors  and  dressmakers  nat  operating  an  a  factory 
basis  are  classified  in  nanmanufacturing  industries.  Establishments 
which  primarily  p  -chase  and  resell  finished  garments  but  da  nat  per- 
farm  the  functions  af  apparel  jabbers  or  manufacturers  are  classified 
in  the  wholesale  trades. 

The  major  group  alsa  includes  manufacturers  af  fabricated  tex¬ 
tile  products  (other  than  opporel)  fram  purchased  fabrics,  typiactty  by 
cutting  and  semg  ar  the  performance  af  sewing  and  related  services 
an  textile  and  similar  materials  far  the  trade. 

MEN'S,  YOUTHS*.  AND  BOYS'  SUITS,  COATS,  AND  OVER¬ 
COATS: 

Men's  Youths',  and  Bays'  Suits,  Coats,  and  Overcoats  (S-92;  C-96). 
— Establishment*  primarily  engaged  in  manufacturing  men's, 
youths',  and  bays'  suits,  coats,  and  overcoats.  Establishments  pri- 
marily  engaged  in  manufacturing  uniforms  (military,  policemen's, 
firemen's,  etc.)  and  tailored  dress  and  sorat  caats,  are  alsa  in 
eluded  in  this  industry.  Establishments  primarily  engaged  in  man¬ 
ufacturing  men's  work  and  spart  garments  (such  as 

lumber-lackets,  ski  suits,  and  ridinq  garments)  are  classified  in 
Industry  Group  232,  Men's,  Youth  and  Bays'  Furnishings,  Wark 
Clothing,  and  Allied  Garments. 

MEN'S,  YOUTHS',  AND  BOYS'  FURNISHINGS,  WORK 

CLOTHING  AND  ALLIED  GARMENTS: 

Men's,  Youths',  and  Bays'  Shirts  (Except  Wark  Shirts).  Collars,  and 
Nightwear  (S-B5;  C-BI*). — Establishments  primarily  engaged  in 
manufacturing  men's,  youths'  and  bays'  shirts,  collars,  and 
nightwear  cut  and  sewed  fram  purchased  woven  ar  knit  fabric. 
Establishments  primarily  engoged  in  manufacturing  knit  outer¬ 
wear  spart  shirt*  fram  purchased  knit  fabric  are  alsa  classified 
in  this  Industry.  Establishments  primarily  engaged  in  manufac- 
uring  work  shirts  are  classified  in  industry  232B.  Knitting  milts 
primarily  engaged  In  manufacturing  nightwear  are  classified  in 
industry  2254,  and  knit  auterweor  spart  shirts  in  industry  2253. 
Men's  and  bays'  knit  nightwear  mad-j  in  knitting  mills  is  in¬ 
cluded  In  industry  2254. 

Men's,  Youths',  and  Bays'  Underwear  (S-B9;  C-31  ^.—Establishments 
primarity  engaged  in  m  inufacturing  men's,  youths',  and  bays’ 
underwear  cut  <•  ,sd  sewed  fram  purchased  woven  ar  knit  fabric. 
Knitting  mills  primarily  engaged  in  manufacturing  underwear  are 
classified  in  industry  2254. 

Men's,  Youths',  ond  Bays'  Neckwear  (S-9B;  C-9B).— Establishments 
primarily  engaged  in  manufacturing  men's,  youths',  and  bays' 
neckties,  scarfs,  ond  mufflers  cut  and  sewed  from  pjrchcsed 
woven  or  knit  fabric.  Knitting  mills  primarily  engaged  it*  manu¬ 
facturing  neckties,  scarfs,  and  mufflers  are  classified  in  industry 
2253. 

Men's,  Youths',  and  Bays'  Separate  Trousers  (S-63;  C-7B). _ Estab¬ 

lishments  primarily  engoyed  in  manufacturing  man's,  youths',  and 
bays'  separate  trousers  and  slacks.  Establishments  primarily 
engaged  in  manufacturing  complete  suits  a^e  classified  in  industry 
2311,  ond  work  pants  In  industry  2328 

Work  Clothing  (S-B1;  C-90). — Establishments  primarily  engaged  in 
manufacturing  men’s  and  bays'  warx  shirts,  pants,  ond  other 
work  clothing  ond  washable  service  opparel. 

Men's,  Youths',  ond  Bays'  Clothing,  N.E.C.  |S-83;  C-47*). _ 

Establishments  primarily  engaged  in  manufacturing  men's, 
youths  ,  and  bays'  clothing,  n.e.c.  Establishments  primarily  en¬ 
gaged  In  manufacturing  pala  and  spart  shirts  are  classified  In  in¬ 
dustry  732'lr  seporote  trousers  in  industry  2327;  wark  clothing  In 
Industry  232B;  and  leather  and  sheeplined  garments  in  industry 
23B6.  Men's  and  bays'  knit  sweaters  and  other  kntt  outerwear, 
n.e.c.,  made  in  knitting  mills  are  classified  as  primary  products 
of  industry  2253,  white  men's  and  bays'  knit  outerwear,  n.e.c., 
cut  and  sewed  fram  purchased  knit  fabric  jre  included  in  Indus- 
try  2329. 

WOMEN'S,  MISSES',  AND  JUNIORS’  OUTERWEAR: 

Btauses,  Waists,  and  Shirts  (S-B6;  C-69)*.— Establishments  primarily 
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engaged  in  manufacturing  women's,  misses',  and  juniors'  blouses, 
waists,  and  shirts  fram  purchased  woven  ar  knit  fabrics.  Estab¬ 
lishments  making  knit  outerwear  shirts  fram  yarns  knit  in  the 
same  establishmen'  are  classified  in  industry  2253. 

Dresses  ( S - 9 6 C-96). — Establishments  primarily  engaged  in  manu¬ 
facturing  women’s,  misses',  and  juniors'  dresses,  including  ensem¬ 
ble  dresses,  whether  said  by  the  piece  ar  by  the  doien.  Knitting 
mills  primarily  engaged  in  manufacturing  women's,  misses',  ond 
juniors'  knit  dresses  and  suits  are  classified  in  industry  2253. 

Suits,  Skirts,  and  Caats  (S-BB;  C-92) — Establishments  primarily  en¬ 
gaged  in  manufacturing  women's,  misses’,  and  juniors'  suits, 
skirls,  and  caats  except  fur  aats  ond  raincoats.  Establishments 
primarily  engaged  in  manufacturing  fur  garments  are  classified  in 
industry  2371,  raincoats  in  industry  23B5,  and  knitting  mills  pri¬ 
marily  engaged  in  manufacturing  knit  outerwear  in  industry 
2253. 

Women's.  Misses’,  and  Juniors'  Outerwear,  N.E.C.  (S-80;  C-55)4. 
-—Establishments  primarily  engoged  in  manufacturing  women's, 
misses',  and  juniors'  outerwear,  n.e.c.,  cut  and  sewed  fram 
purchased  woven  ar  knit  fabric.  Knitting  mills  primarily  engaged 
in  manufacturing  outerwear  knit  sweaters  and  other  knit  outer¬ 
wear,  n.e.c.,  are  classified  in  industry  2253. 

WOMEN'S,  MISSES’,  CHILDREN'S,  AND  INFANTS'  OUTER- 
GARMENTS,  UNDERGARMENTS: 

Women  s  Misses',  Children's,  and  Infants'  Underwear  and  Night¬ 
wear  ( S- 93;  C-B51). — Establishments  primarily  engaged  in  man¬ 
ufacturing  women's,  misses',  children's,  and  infants'  underwear 
and  nightwear  cut  and  sewed  from  purchased  woven  ar  knit 
fabric.  Knitting  mills  primarily  engoged  in  manufacturing  under¬ 
wear  and  nightwear  are  classified  in  industry  2254. 

Corsets  and  Allied  Garments  (S-95;  C-97).—Establishments  primarily 
engaged  in  manufacturing  corsets,  arset  accessaries,  and  allied 
garments.  Establishments  primarily  engaged  in  manufacturing 
surgical  and  orthopedic  appliances  are  classified  in  industry 
3B42.  and  in  manufacturing  garter  bells,  in  industry  239B. 

HATS,  CAPS.  AND  MILLINERY: 

Millinery  (S-100,-  C- 1 00). — Establishments  primarily  engaged  in  man¬ 
ufacturing  women’s/  misses',  children's,  and  infants'  millinery. 
Establishments  primarily  engaged  in  manufacturing  millinery 
br»’id  and  trimmings  are  classified  in  industry  2396. 

Ha's  and  Caps,  Except  Millinery  (S-9B;  C-98). —  Establishments  pri- 
marily  engaged  in  manufacturing  hats,  caps  (except  millinery) 
and  oil  hat  bodies.  Knitting  mills  primarily  engaged  in  manufac¬ 
turing  caps  are  classified  in  industry  2253. 

GIRLS',  CHILDREN'S,  AND  INFANTS'  OUTERWEAR: 

Dresses,  Blouses,  Waists,  and  Shirt*  (S- 90;  C-B2«). — Establishments 
primarily  engaged  in  manufacturing  girls',  children's,  and  In¬ 
fants'  dresses,  blouses,  woists,  and  shirfs,  cut  and  sewed  fram 
purchased  woven  or  knit  fabric.  Knitting  mills  primarily  engaged 
in  manufacturing  outerwear  af  this  type  are  classified  in  industry 
2253. 

Caats  ond  Suits  (S-92;  C-B5). — Establishments  primarily  engaged  In 
manufacturing  girls  ,  children's,  and  infants'  caats  and  suits,  cut 
and  sewed  from  purchased  woven  or  knit  fabric.  Knitting  mills 
primarily  engaged  in  manufacturing  outerwear  of  this  type  are 
classified  in  industry  2253. 

Girls',  Children's  and  Infants'  Outerwear,  N.E.C.  (S- 79;  C-67*). _ 

Establishment*  primarily  engaged  in  manufacturing  girls',  chil¬ 
dren  s,  ond  infants'  outerwear,  n.e.c.,  cut  and  sewed  fram  pur¬ 
chased  woven  ar  knit  fabric.  Knitting  mills  primarily  engaged  in 
manufacturing  sweaters  and  other  outerwear,  n.e.c.,  are  classi¬ 
fied  In  industry  2253. 

FUR  GOODS: 

Fur  Goads  (S-99,-  C-100). — Establishments  primarily  engaged  in 
manufacturing  fur  caats,  and  other  garment;,  accessaries,  ond 
trimmings  made  af  fur.  Establishments  prlmarii,*  engaged  in 
manufacturing  sheeplined  clothing  are  ctasslfied  in  industry 
23B6,  and  those  engaged  in  dyeing  and  dressing  af  furs  In 
industry  3992. 

MISCELLANEOUS  APPAREL  AND  ACCESSORIES: 

Dress  and  Wark  Glavas,  Except  Knit  and  All  Leather  (S-94?  C-B2«). 

Establishments  primarily  engaged  in  manufacturing  dress,  semi¬ 
dress,  and  work  gloves  and  mittens,  cut  and  sewed  fram  pur¬ 
chased  woven  ar  knit  fabric,  ar  these  materials  combined  with 
leather.  Knitting  mills  primarily  engaged  in  manufacturing  glaves 
and  mittens  are  classified  in  industry  2259;  establishments  pri- 
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manly  engoged  In  monufocturlng  leather  glove*  In  Induttry  3151; 
and  those  manufacturing  rubber  gloves  In  Industry  3069. 

Rabes  and  Dressing  Gawns  (S-96;  C  94). — Establishments  primorily 
engaged  In  monufocturlng  men  *  and  women'*  rabes  and  dress¬ 
ing  gawns. 

Raincoots  and  Other  Woterproof  Outer  Gorments  (5-92;  C-93). — Es¬ 
tablishments  primarily  engoged  In  manufacturing  raincoats  from 
purchased  rubberized  fobrics  and  other  woterproof  outergarments 
mode  from  such  moterlal  as  pliofilm  ond  cellophone.  Establish¬ 
ments  primarily  engoged  in  manufacturing  oiled  fabric  work  gar¬ 
ments  ore  classified  in  Industry  2328,  ond  those  mr iiufacturlng 
vulconized  rubber  gorment*  ond  garment*  made  frar  rubberized 
fabric*  produced  in  the  same  establishment*  ar  classified  in  In¬ 
dustry  3069. 

Leother  and  Sheeplined  Clothing  (5-97;  C-83).  —  Establishments  pri¬ 
marily  engaged  in  manufacturing  leother  ond  sheeplined  gor¬ 
ment*.  Establishments  primorily  engoged  In  monufocturlng  leolher 
gloves  and  mitten*  are  closiified  in  Induttry  3151,  and  fur 
garments  in  industry  2371. 

Apparel  8elt*  (5-91;  C-94). — Establishment*  primorily  engoged  In 
manutocturing  men’s  ond  women's  opporel  belts,  regardless  of 
materiol. 

Apparel  and  Accessories,  N.E.C.  |S-93;  C-82). — Establ  shments  pri¬ 
morily  engaged  In  manufacturing  suspenders,  gorters,  hondker- 
chiefs,  and  athor  opporel.  n.e.c.,  such  as  acodemic  caps  ond 
gowns,  vestments,  and  theotrical  costumes. 

MISCELLANEOUS  FABRICATED  TEXTILE  PRODUCTS,  N.E.C.:— 

These  establishments  ore  engoged  in  the  monufocture  af  fobricoted 
textile  products  (other  than  opporel)  from  purcased  fabrics.  Tex¬ 
tile  mills  producing  fobricoted  textile  products  from  moterial 
woven  at  the  tame  establishment  ore  classified  in  the  opprapriale 
weaving  industry  (Mojor  Group  22).  However,  establishments  that 
finish  fobrics  Ibleach,  dye,  or  print)  ond  then  further  fobrlcate 
the  fobrics  into  end  products  tuch  as  sheets  ore  included  In  the 
oppropriate  239  industry. 

Curtains  and  Draperies  ($  96;  C-95).— -Establishments  primorily  en¬ 
gaged  *n  monufocturlng  curtains  and  droperies  from  purchased 
material*. 

Houtefurnishings,  Except  Curtoins  ond  Droperies  ($-88;  C-50).— 
Establishments  primarily  engaged  in  manufacturing  hausefurnlsh 
ings  from  purchased  material*.  Establishments  primarily  en 
gaged  in  manufacturing  curtoins  and  draperies  ore  classified  in 
industry  2391.  Establishments  primorily  producing  housefurnish¬ 
ing*  from  fobrics  woven  ot  the  some  establishment  ore  classified 
In  the  apprapriote  weaving  industry,  generally  industry  2211. 

Textite  Sags  (5  88;  C-85).— Establ  shments  primorily  engoged  in 
manufacturing  cattan,  burlop,  and  other  textite  bag*  from  pur¬ 
chased  fobrlc.  Establishments  primorily  engged  in  manufacturing 
plastic  bogs  are  classified  in  Industry  2643. 

Canvas  ond  Reloted  Products  |S  92;  C-91 ).— Establishments  primori- 
ly  engoged  in  manufacturing  ownings,  tents,  ond  other  canva* 
products  from  purchosed  canvas.  Establishments  primorily  engoged 
in  manufacturing  canvas  bags  ore  classified  in  industry  2393. 

Pleoting,  Decarotlve  ond  Novelty  Stitching,  ond  Tucking  far  the 
Trade  ($-97;  C-98). — Establishments  primarily  engoged  in 

pleating,  decorative  ond  novelty  stitching,  and  tucking  far  the 
trade.  Establishments  primorily  engaged  in  performing  similar 
services  far  individuals  are  classified  In  service  industries.  Es¬ 
tablishments  primarily  engaged  in  manufacturing  trimmings  ore 
classified  In  industry  2396. 

Automotive  Trimmings,  Apparel  Findings,  and  Related  Product*  (S- 
98;  C-97). — Establishment*  primorily  engaged  in  manufacturing 
outamabile  trimming*,  apparel  findings,  ond  reloted  products. 

Sehiffli  Mochme  Embroideries  |S-96;  C-99). — Establishments  primari¬ 
ly  engaged  in  manufacturing  Sehiffli  machine  embroideries. 

Fabricated  Textile  Products,  N.E.C.  ($  86;  C-75).— Establishments 
primarily  engaged  in  manufacturing  fobricoted  textile  products, 
n ,e.c. 

LUMBER  AND  WOOD  PRODUCTS,  EXCEPT  FURNITURE 

This  major  group  includes  logging  comps  engaged  In  cutting 
limber  and  putpwood;  merchon'  sawmill*,  lath  mill*,  shingle  mills, 
cooperage  stack  mills,  planing  'll*,  ond  plywood  mill*  ond  veneer 
mills  engaged  in  producing  luml  -  jnd  wood  basic  moteriols;  and  es¬ 
tablishments  engoged  in  manufac  >>ring  finished  article*  made  entirely 
or  moinly  of  wood  or  wood  substitutes.  Certain  types  of  establish- 
mtnls  producing  wood  products  ore  classified  elsewhere.  For  exom- 


pie,  furniture,  ond  office  ond  store  fixtures  ore  classified  In  Molor 
Group  25;  pianos,  muslcol  Instruments,  toys  ond  ployground  equip¬ 
ment,  ond  coskets  ond  coffins  In  Ma|ar  Group  39.  Woodworking  in 
connection  with  construction.  In  the  noture  of  reconditioning  ond  re- 
poir,  or  performed  to  Individual  order.  Is  closslfied  In  nonmonufoctu* 
ring  industries. 

241  LOGGING  CAMPS  AND  LOGGING  CONTRACTORS: 

2411  Logging  Comp,  ond  logging  Conlrotlon  (S-99,  C-90).— E.lobll.K- 
ments  primorily  engaged  In  cutting  timber  ond  In  producing 
rough,  round,  hewn,  or  riven  primary  forest  or  wood  raw  mote- 
rlols.  Independent  contractors  engoged  In  estimating  or  trucking 
timber  but  who  peiform  no  cutting  operotions  ore  closslfied  In 
nonmonufacturing  Industries,  logging  ond  woods  operations  con¬ 
ducted  In  combination  with  sowmllls,  pulp  mills,  or  other  conver¬ 
ting  establishments,  ond  not  seporotely  reported,  ore  dossified  In 
their  respective  industry  groups;  nomely,  with  sowmllls  in  Indus¬ 
try  Group  242,  veneei  ond  plywood  mills  in  Industry  Group  243, 
pulp  mills  in  Mojor  Group  26,  ond  chorcool  ond  wood  dlstitlo- 
tion  plants  In  Industry  Group  286.  Establishments  primori'/  en¬ 
goged  In  the  collection  of  bork,  sop,  gum,  ond  othr.  fares! 
byproducts  are  closslfied  in  nonmonufacturing  Industries. 

242  SAWMILLS  AND  PLANING  MILLS: 

2421  Sowmllls  ond  Plonlng  Mills,  Generol  ($-89;  C-95).— Establishments 
primorily  engoged  in  sowing  rough  lumber  ond  timber  from  lags 
ond  bolts,  ar  re-sowing  conts  ond  filtches  into  lumber,  Including 
box  lumber  ond  softwood  cut  stock;  plonlng  mills  combined  with 
sowmllls;  ond  seporotely  operoted  plonlng  mills  which  ore  en¬ 
gaged  primorily  in  producing  surfoced  lumber  ond  stondord  work¬ 
ing*  ar  polterns  of  lumber.  This  industry  Includes  establishments 
primorily  engaged  In  sowing  lath  and  rallrood  ties,  ond  in  pro¬ 
ducing  tobeteo  hogsheod  stock  ond  snow  fence  loth.  Establish¬ 
ments  primorily  engoged  In  monufocturlng  box  shook  or  boxes 
ore  classified  In  Industry  Group  544;  ond  sosh,  doors,  wood 
molding,  window  ond  door  fromes,  ond  other  fabricated  millwork 
In  industry  2431;  ond  hordwood  dimension  ond  flaorir.f,  in  in¬ 
dustry  2426.  Logging  corips  combined  wilh  sowmllls,  when  nat 
separately  reported,  ore  included  in  this  Industry. 

2426  Hordwood  Dimension  ond  Flooring  Mills  |S-86;  C-86).— Establish¬ 

ments  primorily  engoged  In  monufduri'ng  hordwood  dimension 
lumber  ond  workings  therefrom;  ond  other  hordwood  dimension, 
semifobrlcoted  ar  reody  for  ossembly;  ond  hardwood  flooring.  Es¬ 
tablishments  primorily  engated  In  monufocturing  sloirwork,  mold¬ 
ing,  ond  trim  ore  dossified  In  industry  2431,  and  those  monu- 
foduring  textile  mochlnery  bobbins,  picker  sticks,  ond  shuttles  in 
Induttry  3552. 

2429  Spociol  Product  Sowmlll.,  N.E.C,  (S-98;  C-49’).— EitobliiKmonti 

primarily  engoged  in  monufocturing  wood  chips,  exceltiar,  wood 
shingles,  and  caoperoge  stock,  ond  in  sawing  speclol  products, 

n.e.c. 

243  MILLWORK,  VENEER,  PLYWOOD  AND  PREFABRICATED 
STRUCTURAL  WOOD  PRODUCTS: 

2431  Millwork  Plonti  (S-95;  C*93). — Establishment.  primorily  engaged  In 

manufacturing  fobricoted  millwork.  Planing  mills  primarily  en¬ 
goged  in  producing  millwoik  ore  Included  In  this  Induttry  but 
planing  mills  primorily  producing  stondard  workings  or  potterns 
of  lumber  ore  closslfied  In  Industry  2421. 

2432  Veneer  ond  Plywood  Plants  ($-92;  C-94 ).— Establishments  primarily 

engoged  In  producing  commercial  veneer,  either  face  or  techni¬ 
cal,  ond  those  primorily  engoged  in  monufocturing  commercial 
plywood.  Including  nonwood  backed  or  face  veneer  and  nonwood 
foced  plywood,  from  veneer  produced  In  the  some  establishment 
or  from  purchosed  veneer.  Establishments  primarily  engoged  In 
monufocturing  prefinished  plywood  from  purchosed  plywood  are 
olso  dossified  In  this  industry.  Establishments  primorily  engaged 
in  the  production  of  veneer  which  i  used  in  the  tome  establish¬ 
ment  for  the  monufocture  of  end  products  tuch  os  fruit  ond  veg¬ 
etable  baskets  ore  classified  in  industry  2443,  and  wood  boxes  In 
industries  2441  ond  2442. 

2433  Prefobricoted  Wooden  8uildingt  ond  Structurol  Members  ($-98;  C- 

96). — Establishments  primorily  engoged  in  monufoctur  ng 
prefobricoted  wooden  buildings,  sections,  ond  ponelt;  or  in  pro¬ 
ducing  laminoled  or  fobricoted  trusses,  orches,  ond  other  struc¬ 
turol  members  of  lumber.  Prefabricotian  an  the  site  of  con- 
slructlon  is  not  included  In  this  Industry. 

244  WOODEN  CONTAINERS: 

2441  Nailed  and  lack  Corner  Wooden  Boxes  ond  Shook  ($-85; 

C-83). — Establishments  primarily  engoged  in  monufocturing  nolled 
and  lock  corner  wooden  boxes,  and  which  olso  may  produce 
shook  far  noited  and  lock  corner  boxe  . 
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Wirebeund  8e*es  and  Crete*  (S-92;  C-93| Establishment  primari-  2515 
ly  •npaged  In  manufacturing  wirebaund  boxes  and  crotes. 

Veneer  and  Plywood  Containers  except  Boxes  and  Crate*  (S-90;  C- 
79|  — Etlablithmenti  prlmorlly  engoged  In  manufacturing  veneer 
and  plywead  container*,  except  boxe*.  Thl*  Indujtry  Include* 
basket*  made  primarily  ef  veneer  and  splint  fer  shipping  and 
marketing  fruit*  and  vegetable*. 

Ceeprage  (S-97;  C-99). — EstoMishments  primarily  engaged  in  manu¬ 
facturing  barrel*,  tub*,  hegtheodt,  and  ether  container*  made  ef 
*tove«,  except  fruit  and  vegetable  bo*ket»  (Indujtry  2443).  Estab- 
llshmen t*  primorlly  engaged  In  manufacturing  tebacce  hegthead 
tteck  are  classified  in  induttry  2421,  and  tho*e  manufacturing 
cooperage  *teck  In  lndu*lry  2429. 

MISCELLANEOUS  WOOD  PRODUCTS: 

Waed  Preteiving  (S-98;  C-97). — Ettabliihment*  prlmorlly  engaged 
In  treating  weed,  *owed  or  ploned  In  other  establishments, 
with  creeiete  er  other  pre*ervotive*  to  prevent  decoy  and  te 
protect  agolntt  fire  ond  intect*.  Thl*  Induttry  alte  Include*  the 
cutting,  treating,  and  telling  ef  pelet,  pottt,  and  piling,  but 
ettobliihment*  primarily  engaged  In  manufacturing  ether  weed 
product*,  which  they  moy  olio  treot  with  pretervativet,  are  not 
Included. 

Weod  Preduett,  N.E.C.  (S-92;  C-87). — Ettabliihment*  primarily 
engaged  in  turning  and  thoplng  weod,  and  manufacturing  mltcel- 
loneeu*  wood  product*,  n.e.c.,  *uch  at  lasts  and  related  pred- 
uct*.  cork  preduct*,  mirror  ond  picture  frame*,  portlde  board, 
hord  preited  weed  fiberboord  and  fobrlcated  hordboord  product*. 

The  competition  ef  thi*  Induttry  ha*  been  tlightly  changed  fer 
1963,  due  ta  the  t  antfer  ef  hard  pretted  woed  fiberbaard  (hard- 
beardl  and  fabricated  hardbeard  product*  ta  thl*  Induttry.  Prler 
to  1963,  eitablithment*  primorlly  engoged  In  manufacturing 
hordboard  were  dottified  In  Induttry  2661,  ond  thote  prlmorlly 
producing  fabricoted  hordboord  product*  were  dottlfled  In  indu*- 
try  2649. 

FURNITURE  AND  FIXTURES 

Thi*  majer  group  include*  ettobllthment*  engoged  In  manufactur¬ 
ing  he uteho Id,  office,  public  building,  end  reitourant  furniture;  and 
office  and  ttere  fixture*.  Ettabllthmenl*  primarily  engaged  in  the  pro- 
ductien  of  millwark  are  classified  in  Induttry  2431,  ond  weed-werking 
to  lndividuat  erder  er  In  the  noture  ef  reconditioning  and  repair  In 
nenmanufacturinp  induttriet. 


Maltrette*  ond  Sedtprlngt  (S-90;  C-90).— Ettabiithment*  primarily 
engaged  In  manufacturing  Innertprlng  maltrette*,  baxtpring  mot- 
trettet,  and  nen-lnnertpring  motfrettes  containing  felt,  feom  rub¬ 
ber,  er  any  ether  filling  moterlol;  and  atiembled  wire  spring* 
(fabric,  cell,  or  box|  fer,  ute  en  bed*,  ceuchet,  and  cot*.  Thl* 
induttry  also  Include*  ettabllthmenl*  primarily  engaged  In  manu¬ 
facturing  dual  purpesu  deep  furniture,  such  at  studia  ceuchet, 
tefa  bed*,  and  chair-beds,  regardless  ef  the  materiol  used  In  Ihe 
frame.  Ettabllthmenl*  primarily  engaged  In  manufacturing  aula- 
mobile  teott  and  back*  are  classified  in  Industry  2531;  Individual 
wire  spring*  In  Induttry  3481;  ond  podding*  and  uphr?s|ery  fill¬ 
ing  in  induttry  2293.  Ettobllthment*  primarily  engaged  In  re¬ 
pair,  renevotlng,  etc.,  mattresses  and  bedtprlngt  are  clouified 
in  service  induttriet. 

2519  Household  Furnilure,  N.E.C.  (S-84;  C-51|. — Etlablithmenlt  primarily 
engaged  in  manufacturing  reed,  rattan,  and  other  wicker  furni¬ 
ture,  and  elher  household  furniture,  n.e.c. 

252  OFFICE  FURNITURE: 

2521  Wead  Office  Furniture  (S-90;  C-87) —  Ettobllthment*  primarily  en¬ 

gaged  in  manufacturing  weod  office  furniture,  whether  podded, 
uphelitered  or  plain. 

2522  Mstol  Office  Furniture  (S-87;  C-89|.— Establishments  prlmorily  en¬ 

goged  In  manufacturing  metal  effice  furniture,  whether  padded  er 
plain  Ettabiithment*  primarily  engaoed  In  manufacturing  tofet 
and  vault*  are  dattified  In  industry  3492. 

253  PUBLIC  BUILDING  AND  RELATED  FURNITURE: 

2531  Public  Building  and  Related  Furniture  IS-85;  C-85) — Eitablith. 

ment*  primerlly  engaged  In  manufacturing  furniture  fer  tcheels, 
theaters,  assembly  halls,  churches,  and  libraries.  Ettabiithment* 
pr.marlly  engaged  In  manufacturing  tent*  far  public  cenvey- 
jnces,  os  well  at  teats  for  automobiles  and  alrcroft,  are  In¬ 
cluded  In  thl*  Induttry.  Ettobllthment*  primarily  engaged  In 
mai  ufacturlng  ttone  furniture  are  dattified  in  induttry  3281, 

and  v^nrr'-’^  lurn  'ure  In  Induttry  3272. 

254  PARTIT!ONS,  SHELVING,  LOCKERS,  AND  OFFICE  AND 

STORE  FIXTURES: 

2541  Wead  Portllieni,  Shelving,  lacker.,  and  Office  and  Store  Fixture. 

(S-94;  C-B9). — E.tabllihmen*.  primarily  engaaed  t-  manufacturing 
weed  rhelving,  Igclrtri,  effice  and  iter,  fixture!,  and  prefabrl- 
cated  portitlant,  and  repaled  fabricat'd  preduett. 


HOUSEHOLD  FURNITURE.— 

Establishments  primarily  engoged  in  making  furniture  te  erder  ef 
individual  household  consumers  or  primarily  engaged  In  renovat¬ 
ing  furniture  er  moltresses  ore  dottified  in  nanmonufoduring 
industries  Ettabl ishmenlt  prlmorlly  engoged  in  moking  furnl- 
ture  port*  (except  wood  tromet  or  heodboardsj  are  r  >t  included 
in  this  group  ef  industries  but  ore  generolly  clossifiet  In  Major 
Greup  24,  Lumber  and  Wood  Product*  or  Major  G'oup  34, 
Fabricated  Metal  Product*.  For  example,  furniture  turi  fngt  are 
included  in  induttry  2499,  ond  furniture  hardwaie,  .  eluding 
cotters  are  included  In  Induttry  3429. 

Weed  Heuteheld  Furniture,  Except  Upholstered  (S-94;  C-96). _ Et- 

toblishments  primarily  engoged  In  manufacturing  wned  household 
furniture  cammenly  used  in  dwelling*.  Thi*  industry  alte  includes 
the  manufacture  of  weod  kitchen  coblnett  en  a  factery  batit, 
and  camp  turniture.  Ettoblithments  prlmorily  engaged  In  manu¬ 
facturing  upholstered  furniture  or  weod  frame*  fer  upholstered 
furniture  ore  clotsified  in  induttry  2512,  ond  reed  and  ratton  fur¬ 
niture  in  induttry  2519.  Plants  primorlly  engaged  In  renevating 
ar  refinishing  furniture  are  dottlfled  In  trade  Industrie*  and 
plant*  telling  household  furnilure  to  household  consumers  through 
a  retoil  ttore  an  the  monufoduring  premises  are  included  in  re- 
toil  trade. 


2542  Metal  Partitions,  Shelving,  Lackers,  and  Office  and  Stere  Fixtures 
(S-83;  C-82| — Establishment*  primarily  engaged  in  manufactur¬ 
ing  metal  shelving,  lockers,  effice  an'j  store  fixtures,  prefobri* 
ceted  partitions,  and  related  fobrlcated  preduett 

259  MISCELLANEOUS  FURNITURE  AND  FIXTURES,  N.E.C.: 

2591  Venetian  Slindt  and  Shades  (S-89;  C-90).— Establishments  primarily 
engoged  In  monufoduring  Venetian  blind*,  regardless  ef  the  mo- 
terialt  used,  and  shades  except  canves  shades  and  awnings, 
which  ore  dottlfled  in  Industry  2394. 

2599  Furniture  ond  Fixtures,  N.E.C.  (S-86;  C-70).— Establishments  pri- 
morily  engoged  in  manufacturing  furniture  and  fixtures,  n.e.c., 
Including  furniture  especially  designed  fer  ute  In  restaurants. 

26  PAPER  AND  ALLIED  PRODUCTS 

Thl*  mojor  group  includes  the  manufocture  of  pulps  from  wood 
ard  elher  cellulose  fibers,  ond  rags*  the  manufacture  ef  paper  and 
poperboord;  and  the  manufacture  of  paper  and  paperboard  inte  con¬ 
verted  products  such  at  poper  caated  off  the  paper  mochlne,  paper 
bogs,  poper  boxes,  and  envelopes.  Certain  types  ef  converted  paper 
products  are  dottified  elsewhere,  such  as  abrotive  peper  in  industry 
3291;  corbon  poper  in  Industry  3955,  and  photosensitized  and  blue¬ 
print  paper  in  induttry  3861. 


Weed  Household  Furniture,  Upholstered  (S-92;  C-92|  -Establish- 
ment*  primarily  engaged  in  manufacturing  upholstered  furniture 
on  woed  frames  or  wead  frames  fer  upholstered  furniture.  Shep* 
primorlly  engaged  in  reupholsterlng  furniture,  ar  upholttiring 
frames  te  individual  order  ore  dottified  In  nonmanuforturlnt  In¬ 
dustrie*  Ettabiithment*  prlmorily  enaged  in  monufoduring  dual 
purpose  sleep  furnilure,  such  os  studia  ceuchet,  cenveitible 
tofot,  jackkniffe  sefo  beds,  end  cholr-bedt,  ore  classified  In 
industry  2515  regardless  of  the  moteriols  used  in  the  frame 

Metal  Heuteheld  Furnilure  (S-88;  C-89).— Establishments  primarily 
engoged  in  monufoduring  metol  household  furniture  ef  a  type 
commonly  used  In  dwellings,  whether  padded,  upholstered,  er 
plain  Establishments  primarily  engoged  in  manufacturing  dual 
purpose  furniture,  such  os  studie  couches,  sofo  beds,  and  choir- 
beds  ere  classified  in  Industry  2515,  regordlest  of  the  moteriols 
used  in  the  frame. 


261  PULP  MILLS: 

2611  Pulp  Mills  (S-88;  C-71). — Establishments  primarily  engaged  in 
monufoduring  pulp  frem  wood  er  from  ether  moteriols  such  os 
rags,  linters,  wastepoper,  and  straw,  legging  camps  operated  by 
pulp  mills,  and  net  separately  reported,  ore  atse  included  in 
this  Industry.  Establishments  primarily  engaged  in  cutting  pulp- 
wood  ore  dottlfled  in  Industry  2411;  and  pulp  mills  combined 
with  poper  mills  or  paperbaord  mills,  ond  net  seporotely  re¬ 
ported,  ore  dasiii'ed  with  the  latter  In  industries  2621  and  2631, 
respectively. 

In  beth  Ihe  1963  and  1958  Censuses  ef  Monufoduret,  pulp  mills 
aperoted  in  conjunction  with  a  paper  and  board  mill  ot  the  tame 
localien  were  permitted  te  file  a  combined  report  fer  such  inte¬ 
grated  operotiens.  However,  In  1954  all  pulp  mill  activity  wot 
seporotely  reported  whether  or  not  such  pulp  mill  operotions 
were  conducted  at  the  tame  phyticol  location  as  on  associated 
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paper  ar  board  mill.  Thil  change  in  treatment  hat  the  effect  af 
restricting  the  reporting  af  a  "pulp  milt"  far  classification  in  in¬ 
dustry  2611  in  bath  the  1963  and  195B  censuses  ta  the 
fallowing  situations:  (a)  those  pulp  mills  which  are  nat  affiliated 
with  any  paper  and  board  mills  and  ship  all  their  products  ta 
the  market;  (b)  putp  mills  affiliated  or  associated  with  a  primary 
paper  or  board  mill  but  which  are  separately  located  from  the 
pulp  milt;  and  (c)  a  few  pulp  mills  affiliated  or  associated  with 
a  primary  paper  ar  beerd  mill  at  the  same  physical  'ecetian, 
whare  separate  departmental  records  af  employment,  miterials, 
and  fuel  casts,  shipments,  etc.,  are  maintained  far  the  pi  Ip  mill 
frain  those  covering  the  paper  ar  board  mill  at  that  lacatin  and 
the  company  elected  ta  file  such  a  separate  report. 

262  PAPER  MIllS,  EXCEPT  BUILDING  PAPER  MILLS: 

2621  Peper  Mills,  Except  Building  Peper  Mills  (S-90;  C-92). — Establish- 

ments  primarily  engeged  in  manufacturing  paper  (except  building 
paper — industry  2661)  from  waad  pulp  and  other  fibers,  ond 
which  moy  also  manufacture  converted  paper  products  (confined 
almost  exclusively  ta  affmachine  paper  coating).  Pulp  mills  com¬ 
bined  with  poper  mills,  and  nat  separately  reported,  are  also  in¬ 
cluded  In  this  industry;  where  seperetely  reported,  they  are  clas¬ 
sified  In  industry  2611.  Establishments  primarily  engaged  In 
manufacturing  converted  paper  products  from  purchased  paper 
stock  ore  classified  In  Industry  Group  264  ar  265. 

263  PAPERBOARD  MIllS: 

2631  Paperboard  Mills  (S-85;  C-90).— - -Establishments  primerily  engaged 
in  manufacturing  paperboard,  including  paperboard  coated  an  the 
paperboard  machine,  from  wood  pulp  and  other  fibers;  and 
which  may  also  manufacture  converted  paperboard  prdaucts  (can- 
fined  almost  exclusively  to  pasted,  lined,  lominated  ar  surface- 
coated  paperboard).  Pulp  mills  combined  with  paperboard  mills, 
and  not  separately  reported,  are  also  included  in  this  industry; 
where  separately  reported,  they  are  classified  in  industry  2611. 
Establishments  primarily  engaged  in  menufacturing  converted  pa¬ 
perboard  preducts  from  purchesed  paperboard  are  classified  in 
Industry  Group  264  ar  265. 

264  CONVERTED  PAPER  AND  PAPERBOARD  PRODUCTS,  EXCEPT 

CONTAINERS  AND  BOXES: 

2641  Paper  Coating  and  Glazing  (5-B2;  C-78). — Eitabliihmenli  primarily 

engged  in  manufacturing  coated,  glaxed,  er  vernlshed  paper  from 
purchased  paper.  Establishments  primarily  engaged  in  coating 
paper  an  the  paper  machine  are  classified  in  industry  2621; 
those  manufacturing  carbon  paper  in  Industry  3955;  and  photo¬ 
graphic  and  blueprint  paper  in  industry  3861. 

Principal  products  af  this  Industry  include.-  aff-mochine  coated 
paper;  ailed,  waxed,  and  wax-laminated  paper  and  wrappers; 
pressure  sensitive  tepe;  gummed  products;  end  other  caated  and 
r-.-ecessed  paper. 

2642  Envelopes  (S-94;  C-96).— -Establishments  primarily  engaged  in  man¬ 

ufacturing  envelopes  af  ony  description  from  purchased  paper  ond 
paperboard.  Establishments  primarily  engaged  in  manufacturing 
popeterles  (boxed  stotianery)  ore  classified  in  in  industry  2649. 

2643  Bags,  Except  Textile  Sags  (5*86;  C-99).— Establishments  primarily 

engaged  In  manufacturing  bags  from  purchased  paper,  cello¬ 
phane,  acetate,  polyethylene,  pliofilm,  fail,  and  similar  sheet  ar 
film  materials. 

2644  Wallpaper  (S-97;  C-99).— Esfablishmenls  primarily  engaged  In  de¬ 

signing,  printing,  and  embossing  paper  far  interior  walls,  and 
ceilings.  Esteblishments  primerily  engeged  in  manufectu ring  well 
doth  from  textile  febrics  are  dessified  in  Industry  2295. 

2645  Die  Cut  Paper  and  Poperbeard  and  Cardboard  (S-88;  C-82). — Es¬ 

teblishments  primarily  engogod  In  die  cutting  purchesed  paper 
and  poperbaard,  ond  In  manufacturing  cardboard  by  laminating, 
lining,  ar  surface  coating  paperboard. 

2646  Pressed  and  Maided  Pulp  Gaads  ( S - 99;  C-96). — Establishments  pri¬ 

marily  engoged  In  monufccturing  all  kinds  af  pressed  and  maided 
pulp  gaads,  Including  papier-mache  articles  other  than  statuary 
and  art  gaads. 

2647  Sanitary  Paper  Products  (S-93;  C-97).— Establishments  primarily  en¬ 

gaged  In  monufocturing  senitery  health  products  from  purchased 
paper  and  paperboard.  The  principal  products  af  this  industry  are 
sanitary  napkins  and  tampons;  facial  tissues;  table  nopkins,  toilet 
paper,  towels  and  wipes.  This  industry  was  nat  separately  identi¬ 
fied  far  1958  In  the  SIC  but  was  included  in  industry  2649. 
Camporable  data  far  1963  using  the  previous  Industry  classifica¬ 
tion  far  Industry  2649  arr  shown  in  tables  1  and  2  af  the  chep- 
ter  far  that  industry. 

2649  Converted  Poper  ond  Peperboerd  Preducts,  N.E.C.  (S-84;  C-78). — 
Establishments  primarily  engaged  in  manufacturing  fram 


purchased  paper  ar  paperboard,  miscellaneous  converted  paper 
ar  paperboard  products,  n.e.c. 

The  principal  praaucts  af  this  industry  are:  stationery,  tablets 
and  related  products,-  wrapping  products  such  as  gift  wrop  and 
creped  wadding;  patterns,  business  machine  supplies,  tile  *  and 
laminated  wallbaard,  unprinled  tags  and  other  miscellaneous  pa¬ 
per  and  board  products. 

5enltery  peper  preducts  were  transferred  from  this  industry  ond 
established  as  e  separate  industry  (2647)  far  1963. 

265  PAPERBOARD  CONTAINERS  AND  BOXES:— 

There  is  a  high  degree  af  integretian  between  industry  2631,  and 
the  various  board  converting  industries,  except  industries  2652 
and  2655,  which  rely  principally  an  market  purchoses  af  paper¬ 
board.  .In  Industries  2651,  2653,  and  2654,  a  substantial  part  af 
the  converted  peperbeard  is  manufactured  end  converted  by  the 
same  company,  either  at  the  same  location  ar  at  separate  loca¬ 
tions. 

2651  Folding  Paperboard  Baxes  C-88). — Establishments  primarily 

engeged  in  manufacturing  folding  paperbeerd  boxes  from  pur¬ 
chased  paperboard. 

2652  5et-Up  Paperboard  Baxes  (5-91;  C-87). — Establishments  primarily 

engaged  in  manufacturing  set-up  paperboard  boxes  fram  pur¬ 
chased  paperboard. 

2653  Carrugeled  end  Solid  Fiber  8exes  (S-97;  C-96).— Establishments 

primarily  engaged  in  manufacturing  cerrugated  and  solid  fiber 
boxes  and  related  products  fram  purchased  paperboard  af  fiber 
stack.  Important  products  af  this  Industry  include  corrugated  and 
solid  fiberbaard  boxes,  pads,  partitions,  display  Items,  pallets, 
single  face  products,  and  corrugated  sheets. 

2654  Sanitary  Food  Containers  (S-92;  C-92). — Establishments  primarily 

engaged  in  manufacturing  food  containers  fram  special  faad 
board.  Impertant  products  ef  I  his  Industry  include  fluid  milk  con¬ 
tainers;  lalding  paraffined  cartons  fer  butter,  margarine,  and 
shortening,-  ice  creem  containers,-  frozen  fead  canteiners;  liquid 
tight  containers;  round  nested  faad  containers;  poper  cups  (ar  hot 
ar  cald  drinks;  and  pails  far  food  ond  ice  cream. 

2655  Fiber  Cans,  Tubes,  Drums,  ond  Similar  Products  (S-95;  C-80). — Es- 

tablishments  primarily  engaged  In  manufacturing  fiber  fans, 
canes,  drums,  and  similar  products  with  ar  without  metal  ends, 
fram  purchased  moterlals;  end  vulconlxed  fiber  boxes. 

266  BUILDING  PAPER  AND  BUILDING  BOARD  MILLS: 

2661  Suilding  Paper  and  Building  8aord  Mills  (S-97;  C-88). — Establish¬ 
ments  primarily  engaged  In  manufaCturirtg  building  paper  and 
building  board,  except  herd  pressed  weod  fiberboard,  frem  weed 
pulp  end  ether  flbious  moleriols.  Mills  producing  herd  pressed 
wood  fiberbaard  arr  dessified  In  industry  2499.  In  addition,  in- 
sulatian  baord  mil's  which  perform  coating  operations  al  their 
primary  mill  lacorians  are  classified  In  Industry  2952.  Pulp  mills 
combined  with  building  paper  and  building  board  mills,  and  nat 
separalely  reported,  are  olsa  included  In  this  industry;  where 
separately  reported,  they  ore  classified  in  Industry  2611.  As 
noted  previously  In  connection  with  industry  2611,  same  phys¬ 
ical  location  as  paper  ar  baaro  were  not  required  In  either 
the  1963  or  the  1958  Census  af  Manufactures  ta  submit  la 
separate  report  far  the  pulp  mill  Operations.  This  reporting  re¬ 
quirement  had  less  effect  an  the  generol  stotlstics  af  mills  pri¬ 
marily  engoged  in  producing  building  paper  and  beard  Ihon  on 
those  producing  paperboard  and  poper,  except  building  paper. 

77  PRINTING,  PUBLISHING,  AND  ALLIED  INDUSTRIES 

This  mejer  group  includes  establishments  engaged  In  printing 
by  ene  er  mare  af  the  common  processes,  such  as  letterpress,  lithog¬ 
raphy,  gravure,  ar  screen;  and  those  establishments  which  perform 
services  far  the  prinling  trade,  such  as  bookbinding,  typesetting,  en¬ 
graving,  phateengraving,  and  electratyplrtg.  This  malar  group  also  in¬ 
cludes  establishments  engaged  in  publishing  newspapers,  books,  ond 
periodicals,  whether  ar  nat  they  do  their  awn  printing.  News  syndi¬ 
cates  are  dessified  in  service  Induitrles,  and  textile  printing  and  fin¬ 
ishing  in  Major  Group  22. 

271  NEWSPAPERS.-  PUBLISHING,  PUBLISHING  AND  PRINTING: 

2711  Newspapers:  Publishing,  Publishing  and  Printing  (S-96;  C-100). — Es¬ 
tablishments  primarily  engaged  In  publishing  newspopers,  or  in 
publishing  and  printing  newspapers.  These  establishments  carry 
an  the  various  operations  necessary  for  Issuing  newspapers,  In¬ 
cluding  the  gathering  af  news,  and  the  preparation  af  editarlols 
end  advertis*ments,  but  mey  or  may  nat  perform  their  awn  print¬ 
ing.  Cemmerciel  printing  Is  frequently  carried  an  by  establish¬ 
ments  engeged  In  publishing  end  printing  newspapers,  but  even 
though  the  commerciel  printing  mey  be  af  ma|ar  importance  such 
establishments  are  included  in  this  industry. 
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morlty  engoged  In  printing  from  1 1thogrophlc  r-ates  art  classl fled 
In  industry  2752. 


Establishments  nat  angaged  in  publishing  nowspapari,  but  which 
print  ar  lithograph  newspapers  for  publishers,  ora  cl  ossified  In  In¬ 
dustry  2751  ar  industry  2752.  News  syndicates  ora  classified  in 
sarvice  indui  rias.  Establishments  primarily  engoged  in  publishing 
shopping  naws  ara  dassifiad  in  industry  2741. 

Publications  have  been  classified  as  pariodicots  (industry  2721) 
rathar  than  as  newspapers  if  thair  news  and  adltarial  presanto- 
tians  ara  not  typicolly  d'rected  to  the  public  at  lorge.  Where  the 
naws  is  of  general  intarast  publications  ara  cansidared  periodicals 
if  thay  ara  not  the  primary  printed  source  of  such  news.  Among 
tha  typas  af  publications  samatimes  cansidarad  newspapers,  but 
traated  in  tha  cansus  as  periodicals,  are  the  following:  trada 
laurnals;  house  orgons,  local  church  or  schoul  popart  .ond  like 
publications  with  very  limited  or  tpeclailzed  naws  traatmenl. 
Genarolly.  publications  itsuad  by  nonprofit  organizations  (educo- 
tianal,  religious,  charitable,  tabar,  business,  prafassianal,  etc.) 
i>'a  classified  as  pariadicols,  as  ora  mogazine  and  comic  suppla- 
ents  for  Sundoy  newspapers. 

272  PERIODICALS:  PUBLISHING,  PUBLISHING  AND  PRINTING: 

2721  Periodicals:  Publishing,  Publishing  ond  Printing  (S-89;  C-96). — Es¬ 
tablishments  primarily  engaged  in  publishing  periodicals,  or  in 
praparing,  publishing,  and  printing  pariadicols.  These  astablish- 
mants  carry  an  tha  vorious  operations  nacessary  far  issuing  pe¬ 
riodicals,  but  may  or  moy  not  perform  their  own  printing.  Estob- 
lishmants  nat  angagad  in  publishing  periadicois,  but  which  print 
periodicals  for  publishers,  are  classified  in  industry  2751  or  in* 
dustry  2752. 

Dato  on  the  periodical  publishing  octivities  of  nonprofit  organiza¬ 
tions  (rallgious,  educationot,  social,  choritoble,  ate.)  have  been 
Included  to  the  extent  that  the  employees  of  such  argonlzotions 
were  cavorad  undar  the  Social  Sacurity  System. 

273  BOOKS: 

2731  8aok?  Publishing,  Publishing  ond  Printing  (3-93;  C- 88 ) . — Establish¬ 

ments  primarily  engaged  in  publishing  only,  or  in  publishing  ond 
printing  books  and  pamphlets.  Establishments  primarily  engoged 
in  printing,  or  in  printing  and  binding  (bu.  nat  publishing) 
books  and  pamphlets  ore  classified  in  industry  273?. 

Industry  2731  also  inctudas  data  an  book  publishing  octivitias 
obtained  from  nonprofit  organizations  whose  employees  ore  cav- 
arad  unda'  tha  Social  Security  System  and  wera  oble  ta  rapart 
their  bor.x  publishing  operations  as  a  seporata  establishment. 

2732  Baak  Prli  ting  (S-78;  C-69). — Estoblishmants  primorily  engoged  In 

printing  only  or  In  printing  and  binding  books  and  pomphlets, 
but  nat  In  publishing.  Establishments  primorily  engoged  In  pub¬ 
lishing,  >r  in  publishing  and  printing  books  ond  pomphlets,  are 
dassifiad  in  Industry  2731.  Establishments  engoged  in  both  print¬ 
ing  and  binding  books,  but  primorily  binding  books  printed  else¬ 
where,  ore  classified  In  industry  2789. 

Establishments  classified  in  Industry  2732  ore  similor  in  chorader 
to  some  establishments  primarily  angagad  In  commarciol  lettar- 
press  printing  (industry  2751)  ond  in  commerciol  llthogrophy 
(induitry  2752).  The  distinction  St  thot  tha  establishments  classi¬ 
fied  in  industry  2732  derive  the  greater  part  of  their  revenue 
from  printing  books  and  pamphlets,  while  such  operotions  are 
sacanr'ory  activities  far  establishments  classified  In  Industries 
2751  ond  2752. 

274  MISCELLANEOUS  PUBLISHING: 

2741  Miscallonaous  Publishing  (S-92;  C-84). — Establishments  primorily  an- 
goged  in  miscellaneous  publishing  activities,  n.e.c.,  whether  or 
nat  engagad  in  printing.  Establishments  primarily  engagad  In  of¬ 
fering  financial,  cradit,  or  other  businass  sarvices  ond  which  moy 
publish  diractarias  as  part  af  this  service  are  nat  includad  in  this 
industry  but  are  classified  in  service  industries. 

This  industry  comprisas  establishments  primarily  engoged  in  pub¬ 
lishing  such  products  os  mops,  atloses,  sheet  music,  directories, 
almonacs,  catalogs,  globa  cavers,  racing  forms,  and  shopping 
news  or  engagad  in  miscellaneous  publishing  activities,  n.e.c,, 
whether  or  nat  engogad  in  printing.  Establishments  primorily  en¬ 
goged  in  printing  such  products  and  not  angaged  in  publishing 
ore  dossified  in  Industry  2751,  ar  Industry  2752,  dapending  an 
tha  primary  printing  procass  amployed.  Establishments  primorily 
engogad  In  publishing  greeting  cards  are  dossfied  in  Industry 
2771. 

275  COMMERCIAL  PRINTING: 

2751  Commercial  Printing,  Except  Uthagrophlc  ($-86;  C-79). — Establish- 
ments  primorily  engoged  in  commercial  ar  job  printing,  except 
Uthagrophlc.  This  Industry  includas  generol  printing  shops,  as 
well  as  shops  specializing  in  printing  newsoopers  and  periodicals 
for  others,  ond  those  which  specialize  In  gravure,  rotogrovure, 
and  screen  process  printing.  Estoblishmants  primarily  engaged  in 
printing  books,  without  publishing,  are  classified  In  Industry 
2732,  and  greeting  cards  In  Industry  2771.  Establishments  prl- 


2752  Commercial  Printing,  Uthagrophlc  (S- 80;  C-82). — Establishments  pri¬ 

marily  engoged  In  printing  by  the  lithogrophlc  process.  The 
greoter  port  of  the  wark  In  this  Industry  Is  performed  on  a  jab 
or  custom  basis;  but  In  sama  casas  lithogrophed  calendars,  maps, 
posters,  decalcamonlas,  etc.,  are  moda  far  sole.  Offset  printing, 
photo-offset  printing,  and  phatolithog'ophlng  ore  alsa  included  in 
this  industry.  Estoblishmants  primarily  engaged  in  lithographing 
books  and  pamphlets,  without  publishing,  are  classified  in  Indus¬ 
try  2732,  ond  greeting  cords  in  Industry  2771 . 

2753  Engraving  ond  Plote  Printing  (S-89;  C-79).— Establishments  primar¬ 

ily  angagad  in  engroving  and  etching  steal,  capper,  waod,  o 
rubber  platas;  In  using  these  platas  ta  print  stationary,  visiting 
and  other  cards,  invitations,  mops,  etc.;  and  in  moking  woodcuts 
for  use  In  printing  illustrotions,  posters,  ate.  Engraving  far  pur- 
pasas  other  thon  printing  is  classified  in  Industry  3479.  Establish¬ 
ments  primorily  engoged  In  praporing  photoengroved  platas  (half¬ 
tones  ond  linecuts)  are  classified  in  Industry  2793. 

276  MANIFOLD  BUSINESS  FORMS: 

2761  Manifold  Business  Forms  (S-90;  C-91). — Establishments  primarily 

engaged  in  designing  and  printing,  by  any  process,  special  farms 
for  use  in  the  aperotion  of  o  business,  in  single  and  multiple 
sets,  including  carbonized  or  interleaved  with  carbon  or  other¬ 
wise  procesred  for  multiple  reproduction.  The  principal  types  af 
monifold  business  forms  are  continuous,  unit-set,  and  salasbooks. 

277  GREETING  CARD  PUBLISHING: 

2771  Greeting  Card  Publishing  (S-92;  C-96).— Establishments  primarily 

angoged  In  designing,  publishing  and  printing  by  any  process  of 
greeting  cords  far  all  occoslans. 

27B  BOOKBINDING  AND  RELATED  INDUSTRIES: 

2762  Biankbooks;  loose  Leaf  Binders  and  Devices  (S- 86;  C-88). — Estab¬ 

lishments  primarily  angoged  in  manufacturing  blankbaoks,  loose 
leaf  devices,  ond  librory  bindars. 

2789  Bookbinding,  and  Rotated  Work  (S-95;  C-83). — Establishments  prl- 
marily  engaged  in  aditlon,  trode,  job,  and  library  bookbinding, 
in  book  or  poper  bronzing,  gilding,  ond  edg’ng;  in  map  and 
somple  mounting;  and  other  services  related  to  bookbinding.  Es¬ 
tablishments  primorily  binding  books  printed  elsewhere  aro  classi¬ 
fied  In  *his  Industry,  but  those  primorily  binding  books  printed  In 
the  «ome  establishment  are  dossified  in  Industry  Group  273, 

279  SER /ICE  INDUSTRIES  FOR  THE  PRINTING  TRADE: 

2791  Typesetting  (S-95;  C-90). — Establishments  primorily  engaged  In  ma¬ 
chine  and  hand  typasetting  for  the  trode,  and  in  advertising 
typogrophy. 

2793  Photoengrovinp  (S-95;  C-91). — Establishments  primarily  engaged  in 

preparing  photoengroved  plotes  (holftones  and  linecuts).  These 
establishments  do  not,  as  a  rule,  print  from  the  plates  which 
they  make,  but  prepore  them  far  use  by  others. 

2794  Electrotyping  and  Stereotyping  (S- 87;  C-86).— Establishments  pri¬ 

marily  engoged  in  preporing  elactratype  ond  stereotype  plates. 
These  establishments  da  not,  os  a  rule,  print  from  the  plates 
which  they  moke,  but  prepara  tham  far  use  by  others. 

28  CHEMICALS  AND  ALLIED  PRODUCTS 

This  mojor  group  includes  establishments  producing  basic  chem¬ 
icals,  ond  establishments  manufacturing  products  by  predominantly 
chamical  procasses.  Establishments  classified  In  this  ma|or  group  man¬ 
ufacture  throe  general  dosses  of  products:  (1)  basic  chemicals  such  as 
acids,  aikoliet,  soils,  and  organic  chemicals;  (2)  chemical  products  ta 
be  used  In  further  manufacture  such  as  synthetic  fibers,  plastics  mate¬ 
rials,  dry  colors,  ond  pigments;  (3)  finished  chemical  products  ta  be 
used  for  ultimota  consumption  such  os  drugs,  casmatlcs,  and  soaps;  or 
ta  ba  usad  as  materials  ar  supplies  in  other  Industries  such  as  paints, 
fertiilzeri,  and  explosives.  The  mining  nf  natural  rock  salt  Is  classified 
In  mining  Industries.  Establishments  primorily  engoged  in  manufactur¬ 
ing  nonferrous  metols  ond  high  percentage  ferroolloys  ore  classified  in 
Major  Group  33;  silicon  carbide  in  Mojor  Group  32;  baking  powder, 
other  leavening  compounds,  and  starches  In  Major  Group  20;  and  em¬ 
balming  fluids  ond  artists*  colors  In  Mojor  Group  39.  Establishments 
primorily  engoged  in  pockaging,  repockaging,  and  battling  of  pur¬ 
chased  chemlcol  products,  but  not  engoged  In  manufacturing  chemi¬ 
cals  and  allied  products,  are  classified  in  trade  Industries. 

281  INDUSTRIAL  INORGANIC  AND  ORGANIC  CHEMICALS: 

2812  Alkalies  and  chlorine  (S-66;  C-79).— Establishments  primarily  en- 
goged  In  monufocturlng  sodium  hydroxide  (caustic  sada), 
potossium  hydroxide  (caustic  potosh),  soda  ash,  potassium  carbon- 
ata,  sodium  bicorbonote,  sal  sada,  and  chlorine.  Establishments 
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primarily  enpogad  in  manufacturing  ammonium  compoundl  or  al¬ 
kali  mo  toll  aro  ctaiiiflod  In  Induilry  2819,  and  plant!  prlmorlly 
ongagod  in  mining  nolural  polonium  or  ladium  alkoliei  aro  clot- 
llflad  in  SIC  induilry  1474. 

2813  Induitrlal  Gases  (S  98;  C-87) —  Establishment,  primarily  ongogod  In 
manufacturing  gaiai  for  iota  in  compronad,  liquid,  and  solid 
formi,  Eilobliihmonti  primorily  ongogod  In  monufocturing  fiuor- 
Ina,  ammonia,  and  lulfur  dioxida  aro  classified  In  induilry  2819; 
and  chlorine  in  Induilry  2812.  Oiitrlbutan  af  Induitrlol  gaioi 
and  establishments  primarily  ongagod  in  ihipplng  liquid  oxygen 
aro  classified  in  trade.  Natural  goiolina  planti  ongogod  In  the 
production  of  gaioi  In  compreiied  ond  liquefied  form  an  clanl 
Sod  in  mining  Induilrioi,  ond  potraloum  refinerlai  producing 
these  go*#*  In  industry  2911. 

2815  Cylic  Intermediate!,  Dyoi.  Orgonic  Pigmonti  (Lakai  ond  Tonan), 

and  Cyclic  ICoal  Tar)  Crudoi  (S-69,  065) — Eilobliihmonti  pri- 
manly  ongagod  in  manufacturing  cyclic  argonlc  Inlormodiatoi, 
dyoi,  color  lakm  and  tanari,  ond  cool  tor  crudoi.  Imporlonl 
product!  af  thii  induilry  Include;  |l]  derlvollvei  of  bomono,  to- 
luana,  naphthalene,  anthracene,  pyridine,  corboiole,  and  other 
cyclic  chamical  product!;  (2)  lynthelic  orgonic  dyoi;  (3)  lynthotlc 
organic  pigmonti;  and  (4)  cyclic  (cool  tor)  crudoi,  luch  01  light 
Oil!  and  light  oil  praducti;  cool  tor  ocidi;  and  producli  of  medi¬ 
um  and  haavy  oil  luch  01  crooioto  ail,  nophlholone,  anlhrocono, 
and  Ihelr  higher  homologuei,  and  lor.  Eilobliihmonti  primarily 
ongogad  In  monufocturing  cool  lor  crudoi  In  chomlcol  recovery 
oveni  ara  cloiiified  In  Induilry  3312,  ond  petroleum  refinerlai 
which  produce  such  products  In  Industry  2911. 

This  Industry  combined  two  Industries  that  ware  seporote  und*r 
the  previaui  claliification  lyilem:  Induilry  2814,  Cyclic  |coal  tar) 
crudoi  and  Induilry  2815,  Dyoi,  dye  (cyclici)  Inlormodlotoi  and 
orgonic  pigmant,  (lakes  ond  taneril. 

2816  Inorganic  Pigm.nl,  (S-91,  C-87l.-Eltablilhm.nl,  primarily  .ngogod 

In  manufacturing  inorganic  pigmonti.  Imporlonl  producli  af  thii 
induilry  Include  black  pigment,  (except  carbon  block,  Induilry 
2895),  whita  pigments  and  color  pigments.  Orgonic  color  pig¬ 
ments  are  classified  In  Industry  2815. 


2818  Induitriol  Organic  Ch.micoli,  N.E.C.  (S-72;  C-81 ).— Eltabllihm.nl, 
primorily  ongagod  in  manufacturing  induitriol  orgonic  ch.micoli, 
n.a.c.  Imporlonl  product!  of  thii  induilry  include:  |l|  noncycllc 
organic  ch.micoli  luch  ai  ocolic,  chlaroac.tlc,  adipic,  formic,  ox- 
olic  ond  tarloric  acids  and  their  m.tollic  loltl;  chloral,  formoldo- 
hyda  and  methylamine;  (21  lulv.nll  luch  01  amyl,  butyl  ond 
ethyl  alcaholl;  methanol;  amyl,  butyl  and  ethyl  ocelolai;  ethyl 
other,  ethylene  glycol  ether  ond  diethylene  glycol  ether;  ocotone, 
corbon  diiulfide  and  clorinoled  lolventi  luch  oi  corban  tolrochlo- 
ride.  porchloroathy lone  ond  Inch loraolhyleno;  (3)  polyhydrlc  nlca- 
hall  lUch  ai  elhylena  glycal,  lorbltol,  pentoerythrltol;  (4)  syn- 
thetic  penurne  and  flavoring  moterioli  luch  ai  coumarin,  methyl 
lolicylate.  loccharin,  dtiol,  citron.llol,  lynthetlc  geroniol,  la- 
nono,  torpineol,  and  lynthotlc  vanillin;  (5|  rubber  proceiling 
ch.micoli  luch  as  accelirotori  ond  ontiaxidonti,  both  cyclic  and 
ocydic;  (6)  plait ic izeri,  both  cylic  and  ocyclic,  luch  □,  eiteri  of 
phosphoric  acid,  phthalic  onhydride,  odipic  odd,  louric  acid, 
aleic  ocid,  labocic  acid,  and  itoarlc  acid;  (7|  lynthetic  lonning 
ogenti  luch  ai  nophlholone  lulfonic  acid  condeniatei;  (8|  cheml- 
col  warfare  goiei;  and  (9)  alien,  aminai,  ate,  of  polyhydrlc  al¬ 
cohol!  and  fatty  and  other  add,.  Eilobliihmonti  primorily  on. 
gaged  in  manufacturing  plastic  motorioli  ond  nonvulconicoble 
otaitom.r,  are  claiiifiod  In  induilry  2821;  lynthetic  rubber  in  In- 
duitry  2822;  euentiol  oil,  in  Induilry  2899;  wood  distillation 
praducti,  naval  itorei,  and  noturol  dyeing  ond  tanning  moterioli 
in  Induilry  Group  286;  rayon  ond  othor  lynthetic  fibori  in  Indus- 
trial  2823  and  2824;  ipocialty  deoning,  pollihing  ond  lonilotian 
p-eporotloni  in  Induilry  7842;  ond  paint!  and  pigmonti  in  Indus- 
Iry  Group  285.  Oiitillarlei  ongogod  In  the  inonufoctuie  of  groin 
olcohol  for  beverage  purpose!  are  claiiifiod  in  industry  2085. 

2819  Induitriol  Inorgonlc  Ch.micoli,  N.E.C.  (S-88;  C-74)1. _ 

Eilobliihmonti  primarily  engaged  In  monufocturing  induitriol  In- 
argonlc  chemicals,  n.e.c.  Important  producli  of  this  Induilry  in- 
dude  Inorganic  loltl  af  lodium  (excluding  refined  lodlum 
chloride),  potassium ,  aluminum,  colcium,  chromium,  mogneiium, 
mercury,  nickel,  illver,  tin;  inaigonic  compound,  ,uch  ai  olumi, 
colcium  carbida,  hydrogen  paroxlda,  phoipholei,  ladium  silicate] 
ammonia  compounds  and  onhydioui  ommonio;  forti liter  motorioli 
luch  ai  muriote  and  lulfote  of  potaih;  rare  earth  metal  loltl  and 
alomentot  bromine,  fluorine,  iodine,  phosphorous,  nnd  nikoll  met¬ 
al,  (lodium,  polonium,  lithium,  etc.). 

2B2  PLASTICS  MATERIALS  AND  SYNTHETIC  RESINS,  SYNTHETIC 
RUBBER,  SYNTHETIC  AND  OTHER  MAN-MADE  FIBERS  EX¬ 
CEPT  GLASS; 

2821  Plaitlci  Material!,  Synthetic  Relim,  ond  Nonvulconiioble  Eloitamen 
(S  84;  C-64 )  —  Eilobliihmenti  primnrlly  ongogod  in  manufacturing 


lynthetic  resins ,  plaitlci  materials,  and  nonvulcanliable  eloita- 
meri.  important  product,  of  this  Industry  Include;  cellulose  plaltlc 
materials;  phenolic  and  other  lor  odd  reilni;  urea  and  melamine 
reilm;  vinyl  reilni;  ityrene  reilni,  alkyd  reiint;  acrylic  mini; 
polyethylene  reilni;  roiln  modified  reilni;  caumarone-lndene  and 
petroluem  polymer  reilni;  ond  mlicelloneout  reilni.  Including  po- 
lyamld  reilni,  llllconei,  polyliabutylenei,  polyeiteri;  vulcanlred 
fiber;  caieln  ploitlci;  ond  reganerated  cellulose.  This  dasilfica- 
tlon  does  not  Include  nonihemlcol  monufacturers  who  merely  pur- 
choie  reiin  or  ploitlci  materials  to  produce  fabricated  ploitlcs 
praducti,  film,  and  iheeli,  claiiifiod  In  Induilry  3079. 

2822  Synthetic  Rubber  (Vulconlroble  Elaitomen)  (S-92;  C-80). _ Establish¬ 

ment,  primarily  engoged  In  monufocturing  synthetic  rubber  by 
polymerisation  ar  capolymerlsatlan.  An  elastomer  far  the  purpose 
at  this  doiilficotion  li  a  rubber-like  material  capable  af  vulcanl- 
sotion,  luch  ai  copolymer,  af  butodlene  and  styrene,  ar  buto- 
dlene  and  acrylonitrile,  polybutadlenel,  chloraprene  rubbers,  ond 
liobutylone-lioprone  copolymeri.  Butodlene  capalymert  containing 
leu  ihon  50%  butodlene  ore  claiiifiod  In  Industry  2821.  Chlarl- 
notad  rubber  ond  cycllred  rubber,  are  considered  as  semifinished 
producli,  ond  are  donifled  In  Industry  3069. 

2823  Cellule, Ic  Man-Moda  Fiber,  (S-D,  C-D).— EHobllihm.nl.  primarily 

engaged  in  monufodurlng  cellulotic  fiber.  (Including  cellulaie 
ocatote  and  regenerated  celluloie  such  ai  rayan  by  the  viscose  or 
cuprommanium  procesi)  In  the  form  of  monofilament,  yarn,  staple 
or  tow  sultoble  for  further  monufocturing  an  spindles,  looms, 
knitting  mochlnei  or  other  textile  processing  equipment.  Estab- 
lllhment!  primorily  engoged  In  monufocturing  textile  gloit  fibers 
are  claiiifiod  In  Induilry  3229. 

2824  Synthetic  Orgonic  Flberi,  Except  Cellulotic  (S-95;  C-97). _ Establish- 

men),  primorily  engoged  In  manufacturing  lynthetic  organic  fibers 
oxcapt  cellulailc  (including  those  of  regenerated  proteins,  and  af 
polymeri  or  copolymers  of  such  components  as  vinyl  chloride,  vl- 
nylldene  chloride,  lineor  oilers,  vinyl  alcaholl,  acrylonitrile, 
ethylenei,  cmldei,  ond  related  polymeric  malarial,)  In  the  farm 
of  monofilom.nl,  yarn,  stoplo  or  tow  lultable  for  further  manu- 
factoring  an  *pindl«»,  laami,  knitting  machine*  ar  other  textile 
proceiling  equipment.  Citobllihmenti  primarily  engaged  In  manu¬ 
facturing  textile  g la**  fiber*  are  doitlfled  In  lndu*try  3229. 

2B3  DRUGS: 

2831  Biological  Product*  (S-88,  G45).— Eitobllihment*  primarily  engaged 
•  n  the  production  of  bocterial  and  vlru*  vaccine*,  toxoid*  and 
onologout  product*  (*uch  a*  ollergenlc  extract*),  *erum*,  pla*ma*, 
and  other  blood  derivative*  for  human  or  veterinary  uie.  Exdud- 
ed  are  the  octlvltie*  of  the  Americon  Red  Cra**,  hospital*  and 
othar  Institutions  which  aro  Impartanl  collectors  af  blood  and 
producars  af  bload  product*. 

2833  Medicinol  Chemical*  and  8otonicaI  Pradud*  (S-71;  C-47). _ E*tab- 

luhmanti  primarily  engoged  In  (1)  monufocturing  bulk  organic 
and  Inorgonic  chemicals  and  thalr  derivative*;  and  (2)  proceiling 
(groding,  grinding,  ond  milling)  bulk  botanical  drug*  and  herb*. 
Estobliihmont*  primarily  engoged  In  manufacturing  agar-agar  and 
s i mi  lor  product*  of  noturol  origin,  endocrine  products,  manufac¬ 
turing  or  Isaloting  bade  vitamin*,  and  isolating  active  medicinal 
principle*  *uch  as  olkoloids  from  botanical  drug*  and  herbs  are 
ol*o  Included  in  this  indudry.  Eitobllihment*  primarily  engaged 
In  monufocturing  reogent  ond  chemlcolly  pure  grades  (other  than 
United  Stoto*  Phormocapaela  or  National  Formulary)  af  Inorgonlc 
ond  orgonic  chomlcol*  are  classified  In  Industrie*  2819  end  2818. 
reipecfively. 

2834  Phormoc.ulicol  Proportion,  (S-87;  C-94).— Eltabllshmenl.  primorily 

ongogod  in  monufodurlng,  fobricoflng,  or  processing  drug.  Into 
phormoceutical  proporolioni  for  humon  or  veterlnory  use.  The 
greoter  port  of  the  product,  of  these  establish ments  are  finished 
■  n  tha  form  intended  for  finol  consumption,  such  as  tablets,  cop- 
sules,  ointments,  solution,  ond  suspensions.  Products  of  this  In¬ 
dustry  consist  of  two  Imporlonl  lino,,  namely,  (1)  pharmaceutical 
preparation!  primorli,  odvertlied  or  otherwlio  promoted  to  or 
prescribed  by  the  health  profession!;  medical,  dental,  pharma- 
cauticol,  nursing,  etc,;  ond  (2)  phormoceutical  preparations  pri¬ 
marily  advertised  or  otherwise  promoted  fo  the  general  public. 
Eitobllihment,  compounding  drug,  and  medicine,  ond  selling 
theie  "over  the  counter"  ore  claiiifiod  In  trade  Industries. 

2B4  SOAP,  DETERGENTS  AND  CLEANING  PREPARATIONS,  PER¬ 
FUMES,  COSMETICS,  AND  OTHER  TOILET  PREPARATIONS, 

2841  Soop  ond  Other  Detergent,,  Except  Specialty  Cleaners  (S-82;  C-92). 

Establishments  primorily  engoged  In  monufocturing  soap,  syn- 
tf-  at  Ic  orgonic  detergents.  Inorgonlc  olkollne  detorgents,  ar  any 
comblnotion  thereof,  ond  eitablishment,  producing  crude  and  re¬ 
fined  glycerine  from  vegetable  ond  onlmol  fats  and  all,.  Estab¬ 
lishments  primarily  engoged  In  monufocturing  shampoo,  or  shov. 

Ing  products,  whether  from  soop  or  lynthetic  detergents  ore 
classified  In  Industry  2844;  ond  synthetic  glycerin  in  industry 
2818. 
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2842  Specialty  Cleaning,  Polishing,  and  Sanitatien  Preperatlans,  Except 

Scap  and  Detergents  ($-82;  C-72). — Establishments  primarily  en- 
gaged  in  the  manufacture  of  furni**.;e  end  eutameblle  bedy  pel* 
Ith  and  cleaners,  floor  peliih  ar.d  thee  paiiihet  and  ciecners; 
dreitlngi  end  flnlihet  for  fabricated  leather  end  alher  mats  lali; 
hauiehald  Insocticldes  and  repellanti  and  induitrei  extermli  ents; 
household,  imtitutlenai,  and  induitrial  plent  disinfectant!  and 
deaderenti;  febrlc  tefteners  and  laundry  starch  preparatlens;  end 
other  sanitatien  preparations. 

2843  Surface  Active  Agents,  Finishing  Agents,  Sulfanated  Oils  end  Assist¬ 

ants  fS-80;  C-47). — Establishments  primarily  engaged  In  pro¬ 
ducing  tw’face  active  preparations  far  use  at  wetting  agents, 
emutsiflers,  and  penetrants.  Establishments  engaged  In  produc¬ 
ing  sulfanated  alls  and  fats  and  related  preducts  ere  aisa  in¬ 
cluded. 

2844  Perfumes,  Cosmetics,  and  Other  Tallet  Preparations  (S-91;  C-64}. — 

Establishments  primarily  engaged  in  menufecturing  perfumes  (not- 
ural  and  synthetic),  cesmetlcs,  and  other  tallet  preparations.  This 
Industry  elsa  Includes  establishments  primarily  engaged  in  blend¬ 
ing  and  compounding  perfume  bases;  and  those  manufacturing 
shampoos  and  shaving  products,  whether  from  saap  er  synthetic 
detergents.  Establishments  primarily  engaged  In  manufacturing 
synthetic  perfume  and  flavoring  materials  ere  classified  In  Indus¬ 
try  2818,  and  essential  ails  In  industry  2699. 

285  PAINTS,  VARNISHES,  LACQUERS,  ENAMELS,  AND  ALLIED 
PRODUCTS: 

2851  Paints,  Varnished,  Lacquers,  and  Enamels,  and  Allied  Products  (S- 
95;  C-96). — Establishments  primarily  engaged  in  the  manufecture 
af  paints  (in  paste  and  ready-mixed  farm),  vernlshes,  lacquers, 
enamels,  and  sheiiac;  putties  and  cuatklng  compounds;  waad  fill¬ 
ers  and  sealers;  paint  and  varnish  remeversj  paint  brush  clean¬ 
ers,  and  allied  paint  products. 

The  cade  number  far  this  industry  In  the  Standard  Industrial 
Classification  Manual  is  unchanged,  but  the  content  af  the  indus¬ 
try  has  been  slightly  changed  from  the  classification  system  used 
In  1958.  The  change  in  the  composition  of  the  Industry  as  now 
constituted,  cempared  with  that  under  the  dessificefian  system 
tallawed  In  the  1958  census,  is  due  principally  ta  the  Inclusion 
af  induslry  2852  In  1963. 

286  GUM  AND  WOOD  CHEMICALS: 

2861  Gum  and  Waad  Chemicals  (S-74,  C-77). — Establishments  primarily 
engaged  in  manufacturing  hardwood  and  saftwead  distillation 
products,  waad  and  gum  naval  stares,  charcoal,  natural  dyestuffs, 
and  natural  tanning  materials,  tatl  ail  and  rosin,  and  rasln  acid 
products.  Establishments  primarily  engaged  in  manufacturing  syn¬ 
thetic  tanning  materials  ore  classified  In  industry  2818,  synthetic 
dyes  in  industry  2815,  and  synthetic  erganic  chemicals  In  indus¬ 
try  2818. 

287  AGRICULTURAL  CHEMICALS: 

2871  Fertltiiers  (S-89;  C-97). — Establishments  primarily  engaged  In  man¬ 

ufacturing  mixed  ferfiliiers  (mixtures  containing  nitrogen,  phes- 
pherlc  odd  (PjOs)  ar  potash),  tram  one  ar  more  fertilizer 
materials  produced  in  the  seme  estabtlshment.  Sulfuric,  phos¬ 
phoric,  and  nitric  acid  plants  operated  In  can|uncfian  with 

fertilizer  plants  and  separately  reported  are  classified  in  indus¬ 
try  2819.  When  separate  reports  are  not  available  these  acid 
plants  are  classified  in  this  industry.  Establishments  engaged  in 
manufacturing  urea  ore  classified  in  Industry  2818.  Establish¬ 

ments  primarily  engaged  In  mining,  milling,  or  otherwise  pre¬ 
paring  natural  potassium,  sodium,  ar  baran  compounds  (other 
than  common  salt)  are  classified  in  industry  1474.  Establish- 

ments  primarily  engaged  in  manufacturing  mixed  fertilizers 
from  purchased  fertilizer  materiats  ere  classified  in  industry 
2872. 

2872  Fertilizers,  Mixing  Only  (5-94;  C-96). — Es'ablishments  primarily  en¬ 

raged  In  mixing  fertilizers  from  purchased  fertilizer  mnterlals. 
Establishments  primarily  engjged  In  bulk  blending  af  purchased 
fertilizer  materials  mestly  far  sale  directly  ta  the  consumer  are 
classified  in  retail  trade. 

2879  Agriculture!  Pesticides  anti  other  Agricultural  Chemicals,  N.E.C.  (S- 
87;  C-69). — Establishments  primarily  engaged  In  the  farmulatien 
and  preparation  af  ready-ta-use  agricultural  pest  centre!  chemi¬ 
cals,  including  insecticides,  fungicides,  rodenticides,  and  herbi¬ 
cides  frem  technical  chemicals  and  cencentrates,  and  the  menu- 
facture  and  fermulatian  af  miscellaneous  agricultural  chemlcats, 
n.e.c.,  such  as  minor  ai  trace  elements,  sail  conditioners,  etc. 
Establishments  primarily  engaged  In  manufacturing  basic  er  tech¬ 
nical  egricultura!  pest  cantrat  chemicals  including  insecticides, 
fungicides,  rodenticides  and  herbicides,  such  es  leed  end  calcium 
arsenates,  capper  sulfate,  DDT,  8HC,  2,  4-  D  carbonates,  etc. 


are  classified  In  Industry  Group  261.  Establishments  primarily  en¬ 
gaged  in  the  production  af  household  pesticides  ere  classified  In 
Industry  2642,  while  establishments  primarily  engaged  In  manu¬ 
facturing  agricuiturel  lime  products  are  classified  in  Ma|ar  Group 
32. 

The  Industry  cede  2879  fer  1963  represents  a  change  from  the 
classification  structure  existing  In  1956.  In  1963  the  Industry 
combines  two  1956  Industries)  2673  and  2679. 

289  MISCELLANEOUS  CHEMICAL  PRODUCTS: 

2891  Adhesives  and  Gelefln  (S-83;  C-  2). — Establishments  primarily  en¬ 

gaged  In  manufacturing  Industrial  and  household  adhesives, 
glues,  sizes,  and  cements  frem  vegetable,  enlmel,  er  purchased 
synthetic  resins.  Establishments  primarily  engaged  in  manufactur¬ 
es  dessert  preparations  based  an  gelatin  are  dc.slfied  in  Indus, 
try  2099;  vegetable  gelatin  ar  egar-eger  in  Industry  2833;  rub¬ 
ber  cement  In  Industry  3069;  and  asbestos  cement  In  Industry 
3292. 

2892  Explosives  (S-88;  C-94). — Establishments  primarily  engaged  In  man- 

ufoc*urlng  expteslves  such  as  sporting  powder,  blasting  powder, 
high  explosives,  nitrated  carbahydretes,  safety  fuses,  and  blast¬ 
ing  and  detonating  cops.  Included  in  this  Industry  are  govern- 
ment-awned  plants  aperated  by  private  firms  far  the  occeunt  af 
the  Federal  Government.  Establishments  primerlly  engaged  in 
manufacturing  ammunition  far  small  arms  ore  classified  In  In¬ 
dustry  Group  196,  and  fireworks  and  pyrotechnics  such  as 
flares  (all  kinds)  and  railroad  torpedoes,  In  industry  2899.  Es¬ 
tablishments  primarily  engaged  In  sheeting  wells  and  also  en¬ 
gaged  in  menufacturint  nitroglycerine  are  included  In  the  min¬ 
eral  Industries. 

2893  Printing  Ink  (5-93;  C-92). — Establishments  primerlly  engaged  In 

manufacturing  printing  ink,  gravure  Ink,  screen  process  Ink,  and 
lithographic  Ink.  Establishments  primarily  engaged  In  manufactur¬ 
ing  writing  and  stomp  pad  inks  are  classified  in  Industry  2899, 
and  varnishes  fer  printers'  inks  In  Industry  2851. 

2895  Carban  Slock  (S-D;  CD). — Establishments  primarily  engaged  In 

manufacturing  carban  black  (channel  and  furnace  black).  Esteb- 
tlshments  primarily  engaged  In  menufacturlng  bane  black  and 
lamp  btack  are  classified  In  industry  2616. 

2899  Chemical  Preparations,  N.E.C.  (S-82;  C-71). — Establishments  pri¬ 
marily  engaged  In  the  manufacture  af  miscellaneous  chemical 
preparations,  n.e.c.,  such  as  essential  alts,  fireworks,  automotive 
chemical  speciatties,  end  evepareted  salt;  Industrial  cempaunds, 
such  os  belier  and  heat  insulating  cempaunds,  motet,  ell  and 
water  treating  compounds,  water  preefing  cempaunds  and  cheml- 
col  supplies  fer  foundries;  fatty  adds,  such  es  stearic,  aielc,  fish 
and  marine,  coconut-type  fatty  adds,  and  ether  unsaturated  fatty 
acids  fractionated  from  vegetable  end  animal  ells  and  fete. 

The  cade  number  fer  this  Industry  In  the  Stenderd  Industrial 
Classification  Manual  Is  unchanged,  but  the  content  af  the  Indus¬ 
try  has  been  slightly  chenged  from  the  classification  system  used 
In  1958.  The  composition  ef  the  Industry  as  r.aw  constituted, 
compared  with  that  under  the  classification  system  fallewed  In 
the  1958  census,  is  due  principally  ta  e  chenge  In  definition  ef 
Industry  2899  te  include  fatty  acids  and  the  subsequent  reclassifi¬ 
cation  af  establishments  formerly  Included  In  the  aid  Industry 
2894,  fatty  adds,  ta  Industry  2899. 

29  PETROLEUM  REFINING  AND  RELATED  INDUSTRIES 

This  ma|ar  group  includes  establishments  primarily  engaged  In 
petroleum  refining,  manufacturing  paving  and  roofing  materials,  and 
compounding  lubricating  alls  and  greases  from  purchased  materiats. 
Establishments  manufacturing  and  distributing  ges  a  consumers  are 
classified  in  public  utltlties  Industries,  and  those  p»  .nerily  engaged  In 
producing  cake  and  byproducts  In  Meier  Group  33. 

291  PETROLEUM  REFINING: 

2911  Pefraluem  Refining  (S-96;  C-97*-*)- — Eesteblishments  primarily  en¬ 
gaged  In  producing  gasoline,  kerosene,  distilate  fuel  alls,  resi- 
duat  fuel  alls,  lubricants  and  ether  preducts  from  crude 
petraluem,  and  Its  frectianatian  products  through  slralght  distil- 
letian  ef  crude  ei I,  redlstlllaflen  ef  unfinished  petroleum  deri¬ 
vatives,  cracking  ar  ether  processes.  Este bl Ishments  primarily 
engaged  In  producing  netural  geseline  from  netural  gas  ere 
classified  In  mining  Industries.  Those  manufecturlng  lubricating 
alls  are  greases  by  blending  and  compounding  pc. chased  ma¬ 
terials  are  Included  In  industry  2992. 

295  PAVING  AND  ROOFING  MATERIALS. 

295i  Paving  Mixture,  end  Block,  (5-92.  089).— Eitabllihm  >ntl  primarily 
engaged  In  menufacturlng  esphelt  end  tar  pevlng  mixtures;  and 
paving  blacks  made  ef  asphalt,  creasated  weed,  and  verieus 
compositions  af  asphalt  er  ter  with  other  materlels.  Establish- 
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menls  primarily  ongoged  in  monufocturing  brick,  concrete,  gran- 
ite,  and  stone  paving  blocks  ore  classified  in  Mojor  Croup  32. 

Asphalt  Felts  and  Coolings  (S-90;  C92.— Establishments  primarUy 
engogod  in  manufacturing  ospholl  and  other  saluratod  roofing 
felts  in  roll  ar  shinglo  form,  oither  smooth  or  foced  with  grit, 
and  in  manufacturing  roofing  cemonts  and  coatings.  Establish¬ 
ments  primorily  engoged  in  manutocturing  paint  ore  clsasified  in 
industry  2851. 

MISCELLANEOUS  PRODUCTS  OF  PETROLEUM  AND  COAL: 
Lubricating  Oils  and  Greosos  (S-91;  C 33'«»). — Esloblishments  pri¬ 
morily  engaged  in  blending  and  compounding  lubricating  oils 
and  greases  from  purchosed  minerol,  onimol.  ond  vegetable 
materials.  Petroleum  roflneries  engaged  in  the  production  af  lu- 
bricoting  ails  and  greoses  aro  classified  In  industry  291 1. 

Products  af  Petroleum  and  Coot,  N.E.C.  (5  96;  C- 9 1 ).— Establish¬ 
ments  primarily  engoaed  in  manufacturing  fuel  briquets,  boulets, 
packogod  fuol,  pawdored  fuel,  ond  other  products  of  potraleum 
and  coal,  n.o.c.  Wood  chorcool  briquets  aro  clossified  in  industry 
2861. 

RUBBER  AND  MISCELLANEOUS  PLASTICS  PRODUCTS 

This  major  group  includes  ostoblishments  monufocturing  from 
noturol,  synthetic,  ar  reclaimed  rubber,  gutta  percha,  bolato,  ar  gutto 
siok,  rubber  products  such  os  tires,  rubber  footwear,  mechanicol  rub¬ 
ber  goods,  heels  and  solos,  flooring,  ond  rubber  sundries.  This  group 
olsa  includes  establishments  engoged  in  molding  primory  plastics  far 
the  trode,  ond  manufacturing  miscolloneous  finishod  plostlcs  products. 
The  manutacture  af  elastic  webbing  is  classified  in  Moior  Group  22; 
products  made  of  elastic  webbing  and  gorments  modo  from  rubberized 
fabrics  in  Maiar  Groups  23;  synthetic  rubber  in  industry  2822;  ond 
plostics  materials  In  the  form  of  sheets,  rads,  tubes,  granules,  pow¬ 
ders,  ar  liquids  made  from  resins  produced  in  tho  samo  osotblishment, 
in  industry  2821 . 

TIRES  AND  INNER  TUBES: 

Tiros  and  Inner  Tubes  (S-D;  C-99). — Establishments  primarily  en¬ 
gaged  in  monutacturing  pneumolic  cosirigs,  innor  tubes,  and  solid 
ond  cushion  tires  for  all  types  af  vehicles,  alrptones,  form  equip¬ 
ment,  and  childron's  vohiclos,  os  well  os  tire  repoir,  ond  tiro  ro¬ 
treading  (camelbock)  moteriols. 

RUBBER  FOOTWEAR; 

Rubber  Footwoar  (5  93;  C-90). — Establishments  primorily  engaged 
in  manufacturing  all-rubber  foatwoor,  wotorproof  fobric  upper 
footwear,  and  other  fabric  upper  footweor  hoving  rubbor  soles 
vulconized  ta  the  uppers.  Establishments  primarily  engoged  in 
monufocturing  rubber,  composition,  ond  fibor  heols,  solos,  sating 
strips  ond  related  shoe  making  ond  repotring  moterlals  are  classi¬ 
fied  In  industry  3069. 

RECLAIMED  RUBBER: 

Rodoimed  Rubber  (S-D;  C-77). — Establishments  primorily  engaged 
in  reclaiming  rubber  from  used  tires,  scrap,  and  mlscellonoaus 
waste  rubber  articles  by  processes  which  result  in  a  dovulcan- 
ized,  dopolymerized,  ar  regonorated,  replosticized  product  con¬ 
taining  added  ingredients.  This  product  Is  sold  for  use  as  a  raw 
moterial  In  the  manufocturo  ci  rubber  goods  with  or  without  a 
mixture  with  natural  or  synfhet  rubber.  Establishments  primarily 
engoged  in  the  assembly  ond  whalesole  af  scrop  rubber  are  clos¬ 
sified  in  trode  industries. 

FABRICATED  RUBBER  PRODUCTS,  N.E.C.: 

Fabricated  Rubber  Product.,  N.E.C.  (S-86;  C-89).— Estoblishmonts 
primarily  engaged  in  mon*ifaduring  Industriol  and  mechanicol 
rubber  goods,  rubberized  fobi’cs  and  vulconized  rubber  clothing, 
a,ld  miscellaneous  rubber  spedolties  and  sundries.  Establishments 
primorily  engaged  In  rebuilding  and  retreoding  tires  are  classi¬ 
fied  In  industry  7534,  thot  is,  in  nonmonufocturlng. 

MISCELLANEOUS  PLASTICS  PRODUCTS: 

Miscellaneous  Plastics  Products  (S-92;  C- 80). — Establishments  pri¬ 
marily  engogod  in  molding  primary  plostlcs  far  the  trade,  In 
manufacturing  film,  sheels,  sheeting,  rods,  tubes,  and  other  stack 
shapes  from  purchased  resins,  and  in  fabricating  miscellaneous 
finished  plastics  products.  Establishments  primarily  engaged  In 
manufacturing  plastics  matorlols  in  Ihe  form  of  sheets,  rads, 
tubes,  granules,  pawdors,  or  liquids  mode  from  resins  produced 
in  the  same  establl  hment  ore  clossified  in  industry  2821,  and 
those  primarily  ongoged  in  monufocturing  artificial  leother  in  In¬ 
dustry  2295. 

leather  and  leather  products 

This  mojor  group  includes  establishments  engaged  In  tanning, 
currying,  ond  finishing  hides  and  skins,  and  establishments  manufac- 
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turing  finished  leother  and  artificial  leather  products  and  some  similar 
products  modo  af  othor  moteriats.  loathor  convertors  ore  atso  In¬ 
cluded;  such  converters  purchose  hides  and  skins  and  hove  thorn 
processed  into  leother  an  o  contract  bosis  by  others. 

LEATHER  TANNING  AND  FINISHING: 

lenther  Tonning  ond  Finishing  (5-99;  C- 1 00).— Establishments  prl- 
morily  engoged  In  tanning,  currying,  ond  finishing  hides  and 
skins  into  leother.  leother  converters  oro  clossified  in  this  indus¬ 
try. 

INDUSTRIAL  LEATHER  BELTING  AND  PACKING: 

Industrial  loother  Belting  ond  Pocking  (S-B9;  C-84). Establish¬ 
ments  primarily  engaged  in  manufacturing  industrial  loothor  prod¬ 
ucts.  such  as  transmission  belting,  mechanical  packings,  and 
textilo  leathers.  Establishments  primorily  engoged  In  monufoctur¬ 
ing  leother  goskets  are  dossiflod  In  industry  3293;  rubbor  belting 
and  pocking  ore  included  In  industry  3069;  plostic  bolting  and 
pocking  in  Industry  3079;  ond  metollic  packing  in  industry  3599. 

BOOT  AND  SHOE  CUT  STOCK  AND  FINDINGS: 

Boot  ond  Shoe  Cut  Stock  ond  Findings  (S- 93;  C-94).— Estoblish- 
menls  primorily  engoged  in  monutacturing  loather  soles,  innor 
soles,  ond  other  boot  ond  shoe  cut  stock  ond  findings.  This  in- 
dustry  olsa  includes  finishod  wood  heels.  Establishments  primorily 
engogod  In  monufocturing  heels,  soling  strips,  and  soles  mode  of 
rubbor,  composition,  plostics,  ond  fibor  are  clossified  in  Mojor 
Group  30. 

FOOTWEAR,  EXCEPT  RUBBER: 

Footwear,  Except  House  Slippers  ond  Rubber  Footweor  (S-99;  C- 
99). — Establishments  primorily  ongoged  in  tho  production  af 
boots  and  shoes  designed  primarily  for  streot,  wark,  ploy,  ar 
sport  wear.  Establishments  primarily  engoged  in  the  production 
af  such  protective  faatwear  as  rubbers,  rubber  boots,  storm 
shoes,  goloshes,  and  other  footwear  with  rubber  soles  vulconized 
to  the  uppers  ore  clossified  in  industry  3021;  and  houso  slippers 
in  industry  3142.  Footweor  mode  by  custom  boot  mokers  is  cov- 
erod  in  the  census  af  business. 

House  Slippers  (S- 90;  C- 05 ).— Establishments  monufaduring  house 
slippers  of  loother  ar  other  materials,  except  as  noted.  Establish¬ 
ments  primorily  engaged  in  moking  vulconized  rubber  slippers 
(beach  ond  shower  slippers,  scuffs,  otc.)  are  classified  in  industry 
3021;  wooden  slippers  Including  waaden  clags  are  classified  in 
industry  2499;  and  papor  both  slippers  in  industry  2649.  Knitting 
mills  producing  slipper  socks  are  closslfiod  in  industry  2252. 

LEATHER  GLOVES  AND  MITTENS: 
leother  Gloves  and  Mittens  (S-81;  C-89). — Establishments  primarily 
engoged  in  monufocturing  dress,  somidress,  and  work  gloves  ex¬ 
clusively  of  leather  ar  leolher  with  lining  of  other  matoriol.  Es¬ 
tablishments  primarily  engaged  in  manufacturing  sporting  and 
athlotic  gloves  ore  dossiflod  In  Industry  3949;  knit  gloves  In  in¬ 
dustry  2259;  and  dress,  semidrass,  and  wark  gloves  and  mittens 
af  cloth,  ar  doth  and  leather  combined,  in  industry  2381. 

LUGGAGE: 

luggoge  (5-95;  C-94).— Establishments  primorily  engaged  in  manu¬ 
facturing  luggoge  of  leather  or  other  materials.  Among  the  prod¬ 
ucts  Included  in  this  industry  are  suitcases,  briefcases,  trunks,  hot 
boxes  (except  paper  or  paperb^ord),  and  camera  and  binoculor 
cases.  Establishments  primorily  engaged  in  manufacturing  luggage 
hordware  ore  closslfiod  In  industry  3429. 

HANDBAGS  AND  OTHER  PERSONAL  LEATHER  GOODS*. 
Women’s  Hondbags  and  Pursos  (S-98;  C-98).— Establishments  pri- 
marlly  engogod  In  monutacturing  women's  handbags  and  purses 
of  leother  ar  other  moteriots,  except  precious  metal  (industry 
3911). 

Personol  leothor  Goads,  Except  Hondbogs  and  Purses  (S-96;  C-92). 

— Estobilshments  primarily  engaged  in  manufacturing  smoll  arti¬ 
cles  such  as  billfolds,  keycases,  ond  coin  pursos  of  leother  or 
other  materials,  except  precious  metal  (industry  3911). 

LEATHER  GOODS,  N.E.C.: 

leother  Goads  N.E.C.  (S-94;  C-82). — Establishments  primorily  en¬ 
goged  in  monufocturing  leother  goods,  n.e.c.,  such  as  soddlery, 
horness,  ond  whips;  embossed  leather  goods;  leather  desk  sets; 
and  rozar  straps. 

Establishment  primarily  engoged  in  manufacturing  lealhor  gor¬ 
ments  are  clossified  In  industry  2386;  leather  belts  In  industry 
2387;  loother  goskets  In  industry  3293;  leather  buffing  and  pal- 
ishing  wheels  in  Industry  3291;  and  leather  costume  ieweiry  In 
Industry  3691 . 
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32  STONE,  CLAY,  AND  GLASS  PRODUCTS 

This  major  group  includes  establishments  engaged  In  manufac 
turing  flat  gtass  and  other  glass  products,  cement,  structural  clay 
products,  pottery,  concrete  and  gypsum  products,  cut  stone  products, 
abrasive  and  asbestos  products,  etc.,  tram  materials  taken  principally 
from  the  earth  in  the  farm  af  stone,  clay,  and  sand.  When  separate 
reports  are  available  lor  mines  and  quarties  operated  by  manufactur¬ 
ing  establishments  classified  in  this  major  group,  the  mining  activities 
are  classified  in  mining  industries;  when  separate  reparts  are  nat 
available,  the  mining  activities  are  classified  with  the  manufacturing 
operations  and  classified  herein. 

321  FLAT  GLASS: 

321  t  Flat  Glass  (S-90",  C-D). — Establishments  primarily  engaged  in 

manufacturing  flat  glass,  including  plate  glass,  clear  window 
glass,  railed  glass,  figuted  and  wire  glass,  opalescent  ar.d  ab 
scured  glass,  and  cathedrol  and  skylight  glass.  This  industry  also 
includes  establishments  that  produce  laminated  glass  from  glass 
produced  in  the  same  establishment.  Establishments  primarily  en¬ 
gaged  in  manufacturing  laminated  glass  from  purchased  flat  glass 
are  classified  in  industry  3231. 

322  GLASS  AND  GLASSWARE,  PRESSED  OR  BLOWN: 

3221  Glass  Containers  (S  99;  C  99)  — Establishments  primarily  engaged  -n 
manufacturing  glass  containers  far  commercial  packing  and  bat¬ 
tling,  and  far  home  canning.  Products  of  this  industry  may  be 
machine  made  ar  hand-made  and  include  ampoules,  carboys,  cos¬ 
metic  jars,  fruit  jars,  medicine  bottles,  milk  bottles,  vials,  and 
beverage  and  beer  battles. 

3229  Pressed  and  8lawn  Glass  and  Classware,  N.E.C.  (S-96;  C-97). — Es 
tablishments  primarily  engaged  in  manufacturing  glass  and 
glassware,  n.e.c..  pressed,  blown,  ar  shaped  from  glass  pro¬ 
duced  in  the  same  establishment.  Establishments  primarily  en¬ 
gaged  in  manufacturing  textile  glass  fibers  are  also  included  in 
this  industry,  but  establishments  primarily  engaged  in  manufac¬ 
turing  glass  waal  insulation  products  are  classified  in  indusrty 
3296. 

Establishments  primarily  engaged  in  the  production  ot  pressed 
lenses  for  headlights,  beacons,  and  lanterns  are  alsa  included  in 
this  industry,  but  establishments  primarily  engaged  in  the  produc¬ 
tion  of  optical  lenses  are  classified  in  industry  3831  .  Establish¬ 
ments  primarily  engaged  in  manufacturing  glass  containers  are 
classified  in  industry  3221,  and  complete  electric  light  bulbs  in 
industry  3641 . 

323  GLASS  PRODUCTS  MADE  OF  PURCHASED  ClAZS: 

3231  Glass  Products  Made  af  Purchased  Glass  (S-90n;  C  D). — Establish¬ 
ments  primarily  engaged  in  manufacturing  glass  products  from 
purchased  glass,  including  laminated  or  safety  glass,  'ained, 
leaded,  ornamented,  and  decorated  glass;  mirrors;  cutware;  scien¬ 
tific  apparatus  glass;  glass  novelties;  masiac  glass,  round  glass; 
cut,  beveled,  and  etched  glass;  and  glass  watch  crystals.  Estab¬ 
lishments  primarily  engaged  in  manufacturing  opticol  lenses  and 
oph'halmic  lenses  are  classified  in  Major  Group  38,  Instruments 
ana  Related  Products;  glass  fabrics  in  industry  2221;  glass  insu¬ 
lation  in  industry  3296;  glass  fishing  rads  in  Industry  3949. 

324  CEMENT,  HYDRAULIC: 

3241  Cement,  Hydraulic  (S-99;  C-100). — Establishments  primarily  engaged 
in  manufacturing  hydraulic  cement,  Including  Portland  natural, 
masonry,  and  puzzalan  cements. 

325  STRUCTURAL  CLAY  PRODUCTS: 

3251  8rick  and  Structural  Clay  Tile  (S-98;  C-98).— Establishments  primar¬ 
ily  engaged  in  manufacturing  clay  building  brick,  vitrified  paving 
brick  and  hallow  structural  tile.  Establishments  primarily  engaged 
in  manufacturing  clay  firebrick  are  classified  in  industry  3 "*55 ; 
nonclay  firebrick  in  industry  3297;  sand  lime  brick  In  industry 
3299;  and  gtass  brick  in  industry  3229. 

3253  Ceramic  Wall  and  Floor  Tile  (S  95;  C-99). — Estabfsihments  pri¬ 
marily  engaged  in  manufacturing  ceramic  mosaic  tile,  glazed 
wall  tile,  quarry  tile,  and  other  types  of  ceramic  wall  and  flaar 
tile  Establishments  primarily  engaged  in  manufacturing  hollow 
structural  tile  and  ceramic  and  salt  glazed  lacing  tile  are  classi¬ 
fied  in  industry  3251;  drain  tile  »  industry  3259;  asphalt  floor 
tile  in  industry  3292;  rubber  tile  in  indusrty  3069;  cork  wall  and 
flaar  tile  in  industry  2499;  and  other  hard  surface  floor  coverings 
in  industry  3982.  China  and  earthenware  bathroom  accessories 
(towel  racks,  soap  cups,  etc.)  are  classified  in  Industry  3261. 

3255  Clay  Refroctories  (S-91;  C-93) — Establishments  primarily  engaged 
in  manufacturing  clay  firebrick,  crucibles,  and  other  heat-resisting 
day  products  such  as  glass  house  tank  blocks,  stoppers,  floaters, 
and  rings.  Establishments  primarily  engaged  in  manufacturing 
nonclay  refractories,  as  well  as  all  graphite  refractories  whether 
af  carbon  band  or  ceramic  bond,  are  classified  in  Indus'ry  3297. 
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3259  Structural  Clay  Products,  N.E.C.  (S-89;  C-95).— Establishments  pri¬ 
marily  engaged  in  manufacturing  clay  sewer  pipe  ond  kindred 
products  made  af  clay,  and  structural  clay  prad  *cts,  n.e.c.,  such 
as  architectural  terra  cotta,  roofing  tile,  stove  lim.'  i,  flue  lining, 
chimney  pipes,  thimbles  and  taps,  wall  coping,  setment  btacks, 
drain  tile  and  adobe  brick.  Establishments  primarily  engaged  In 
manufacturing  concrete  sewer  pipe  and  classified  in  industry 
3272;  cast  iron  sewer  pipe  in  industry  3321;  and  plastic  pipe  In 
industry  3079. 

326  POTTERY  AND  RELATED  PRODUCTS: 

3261  Vitreous  China  Plumbing  Fixtures  and  China  and  Earthware  Fittings 

and  Bathroom  Accessari*',*  (S-97;  C-97). — Establishments  primarily 
engaged  in  manutaitur'ng  china  plumbing  fixtures  and  china  and 
earthenware  fittings  and  bathroom  accessaries. 

3262  Vitreous  China  Table  and  Kitchen  Articles  (S-90;  C-91). — Establish¬ 

ments  primarily  engaged  In  manufacturing  vitreous  china  table 
and  kitchen  articles  far  use  in  households  and  in  hotels,  restau¬ 
rants,  and  other  commercial  institutions  far  preparing,  serving,  or 
staring  food  ar  drink.  Establishments  primarily  engaged  in  manu¬ 
facturing  fine  (semivitreaus)  types  af  earthenware  (whiteware)  ta¬ 
ble  and  kitchen  articles  are  classified  in  industry  3263. 

3263  Fine  Earthenware  (Whiteware)  Table  and  Kitchen  Articles  (S-92, 

C-91). — Establishments  primarily  engaged  in  manufacturing  flne 
(semivitreaus)  types  af  earthonware  table  and  kitchen  articles  for 
preparing,  serving,  ar  staring  food  or  drink.  Establishments  pri¬ 
marily  engaged  in  manufacturing  vitreaus  china  table  and  kitchen 
articles  are  classified  in  industry  3262. 

3264  Porcelain  Eleclricol  Supplies  (S-91;  C-95). — Establishments  primarily 

engaged  in  manufacturing  porcelain  electrical  insulators,  molded 
porcelain  parts  for  electrical  devices,  steatite  electrical  products 
and  other  electrical  supplies  from  clay  and  other  ceramic  mate¬ 
rials. 

3269  Pottery  Products,  N.E.C.  (S-87;  C-89) .— Establishments  primarily  en¬ 
gaged  in  firing  and  decorating  white  china  and  earthenware  for 
the  trade  and  manufacturing  art  and  ornamental  pottery,  indus¬ 
trial  and  laboratory  pottery,  stoneware  and  coarse  oarthenware 
table  and  kitchen  articles,  unglazed  red  earthenware  florists' 
articles,  and  other  pottery  products,  n.e.c. 

327  CONCRETE,  GYPSUM  AND  PLASTER  PRODUCTS: 

3271  Concrete  Brick  and  Slack  (S-92,  C-84). — Establishments  primarily 

engaged  in  manufacturing  concrete  building  blocks  and  brick 
from  a  combination  af  cement  and  aggregate.  Contractors  en¬ 
gaged  In  concrete  construction  work  are  classified  in  the  construc¬ 
tion  industries,  and  building  materials  dealers  primarily  engaged 
in  mixing  and  delivering  ready  mixed  concrete  In  industry  3273. 

3272  Concrete  Products,  Except  Slock  and  Srick  (S-94;  C-94). — Establish¬ 

ments  primarily  '•'gaged  In  manufacturing  concrete  products,  ex¬ 
cept  block  and  brick,  from  a  combination  of  cement  and  aggre¬ 
gate.  Contractors  engaged  in  concrete  construction  work  are 
classified  In  the  construction  industries,  and  building  materials 
dealers  primarily  engaged  in  mixing  and  delivering  ready  mixed 
concrete  in  industry  3273. 

3273  Ready  Mixr  J  Concrete  (S-92;  C-98). — Establishments  primarily  en¬ 

gaged  ir  manufacturing  Portland  cement  concrete,  manufactured 
ond  delivered  to  a  purchaser  In  a  plastic  and  unhordenod  state. 
This  industry  includes  production  and  sale  of  cential  mixed  con¬ 
crete,  shrink  mixed  concrete  and  transit  mixed  concrete. 

3274  lime  (S-82;  C-94). — Establishments  primarily  engaged  in  manufac¬ 

turing  quicklime,  hydroted  lime,  ond  dead  burned  dolomite  from 
limestone,  dolomite  shells,  ar  other  substances. 

3275  Gypsum  Products  (S-97;  C-98). —  Establishments  primarily  engaged 

in  mar  ufacturing  plaster,  plasterboard,  and  other  products  com¬ 
posed  -vholly  or  chiefly  of  gypsum. 

328  CUT  STONE  AND  STONE  PRODUCTS: 

3281  Cut  Stone  ond  Slone  Products  (S-94;  C-99).— Establishments  primar¬ 
ily  engaged  in  cutting,  shaping,  and  finishing  maible,  granite, 
slate,  and  other  stone  for  building  and  miscellaneous  uses.  Es¬ 
tablishments  primarily  engaged  in  buying  or  selling  partly  fin¬ 
ished  monuments  and  tombstones,  but  performing  no  work  an  the 
stones  other  than  lettering,  finishing,  or  shaping  to  custom  order, 
ore  classified  in  trade  industries.  The  cutting  of  grindstones, 
pulpslones,  and  whetstones  at  the  quarry  is  classified  in  mining 
Industries. 

329  ABRASIVE,  ASBESTOS,  AND  MISCELLANEOUS  NONMETAL- 
LIC  MINERAL  PRODUCTS: 

3291  Abrasive  Products  (S-70n;  C-95). — Establishments  primarily  engaged 
in  manufacturing  abrasive  grinding  wheels  of  natural  or  synthetic 


materials,  and  other  abrasive  products.  The  cutting  af  grind¬ 
stones,  putpstones.  and  whetstones  at  the  quairy  is  classified  In 
mining  industries. 

?  Asbestos  Products  (S-95;  C  91). — Establishment  primarily  engaged 
in  manufacturing  asbestos  textiles,  asbestos  Mellon  molerlals,  v|. 
nyl  asbestos  floar  tile  and  other  commodities  composed  wholly  ar 
chiefly  of  asbestos,  except  asbestos  paper  (industry  2661),  steam 
and  other  packing,  pipe  and  boiler  covering,  and  gaskets  (Indus- 
.ry  3293). 

I  Gastels,  P'.cking,  and  Asbestos  Insulations  ($-81;  C-7B). — Establish¬ 
ments  primarily  engonged  In  manufacturing  packing  for  steam, 
woter,  and  other  pipe  joints,  and  far  engines,  air  compressors, 
etc.,-  gaskets;  and  asbastas  Insulating  materials  for  covering  bait¬ 
ers  and  pipes  Establishments  primarily  e  ;  jged  in  manufacturing 
leather  packing  are  classified  in  industry  j!21,  rubber  pocking  in 
industry  3069,  metal  packing  in  industry  3599,  and  mineral  wool 
and  insulation  products  in  industry  3296. 

Minerals  and  Earths.  Ground  ar  Otherwise  Treated  (S-94;  C-86). — 
Establishments  operating  without  a  mine  and  primarily  engaged 
in  crushing,  grinding,  pulverizing,  or  otherwise  preparing  cloy, 
ceramic,  and  refractory  minerols  (of  the  type  in  minerals  Industry 
Group  145);  barite  (mined  by  industry  1472);  miscellaneous  nan- 
metallic  minerols,  except  fuels  (tolc,  gypsum,  graphite,  and  other 
minerals  of  the  type  '’ossified  in  minerals  Industry  Group  149); 
ar  in  crushing  slag  ar  preparing  roofing  granules.  However,  es 
tabiishmenls  preparing  such  nanmetallic  minerals  ar  roofing  gran¬ 
ules  in  conjunct:on  with  a  mine  at  the  site  are  classified  In  the 
mineral  industries.  The  crushing  and  grinding  of  stone,  the  prep¬ 
aration  of  sand  and  gravel  (minerals  Industry  Group  144)  and  af 
chemical  and  fertilizer  minerals,  except  barite  (minerals  Industry 
Group  147,  except  industry  1472)  are  classified  in  the  mineral 
industries  whether  or  not  the  establishment  includes  a  mine.  The 
beneficiation  or  preparation  af  mefalic  ares  and  the  cleaning 
and  grading  af  coal  at  the  time  ar  al  separately  operated  prepa¬ 
ration  plants  ore  classified  in  the  mineral  industries. 

The  cade  number  for  this  Industry  in  the  Standard  Industrial 
Classification  Manual  is  unchanged,  but  the  content  af  the  indus¬ 
try  has  been  slightly  changed  from  the  classification  system  used 
in  1958.  The  composition  of  the  industry  os  now  constituted, 
compared  with  that  under  the  classification  system  fallowed  in 
the  1958  census  is  due  principally  to  (1)  the  reclassification  of 
exfoliated  vermiculite  from  industry  3296  to  industry  3295  and 
(2)  the  inclusion  of  roofing  granules  produced  in  conjunction 
v* ' * h  mining  operations  in  the  minerat  industries  for  1963.  In 
prior  years  these  roofing  granule  plants  were  included  in  industry 
3295. 

Mineral  Waat  (5-90;  C  96).— t  tablishments  piimarily  engaged  in 
manufacturing  mineral  wool  and  mineral  waal  insulation  products 
made  af  such  siliciaus  materials  as  rock,  slag,  and  glass,  or 
combinations  thereof.  Establishments  primarily  engaged  in  manu 
facturing  asbestos  insulation  products  are  classified  in  industries 
3292  and  3293,  textile  glass  fibers  In  industry  3229,  and  exfol¬ 
iated  vermiculite  products  in  industry  3295.  Exfoliated  vermiculite 
was  reclassified  from  industry  3296  (in  1958)  to  industry  3295. 

Nonclay  Refractories  (5-94;  C - 8 8 ) . — Establishments  primarily  en¬ 
gaged  in  manufacturing  refractors  and  crucibles  made  af  mate¬ 
rials  other  than  clay.  This  industry  also  includes  establishments 
primarily  engaged  in  manufacturing  all  graphite  refractories, 
whether  af  carbon  bond  or  ceramic  bond.  Establishments  pri¬ 
marily  engaged  in  manufacturing  clay  lefractaries  are  classified 
in  industry  3255. 

Nanmetallic  Mireral  Products,  NEC  {S-86;  C-96). — Es  -blishments 
primarily  engaged  in  the  factory  production  al  statuary  and  art 
goods  made  of  plaster  af  Paris  and  papier-mache  and  in  manu¬ 
facturing  sand  lime  products,  sheet  mica  products,  and  other 
nanmetallic  mineral  products,  n.e.c. 

PRIMARY  METAL  INDUSTRIES 

This  major  group  includes  establishments  engaged  in  the  smelt¬ 
ing  and  refining  of  ferrous  and  nonferrous  metals  from  are,  pig,  or 
scrap,-  in  the  rolling,  drawing,  and  alloying  of  ferrous  and  nonferrous 
metals;  in  the  manufaciure  af  castings,  forgings,  and  other  basic 
products  of  ferrous  and  nonferrous  metals;  and  in  the  manufacture  af 
noits,  spikes,  and  insulated  wire  and  cable.  This  major  group  also  in¬ 
cludes  the  production  of  cake. 


331  BLAST  FURNACES,  STEEL  WORKS,  AND  ROLLING  AND 

FINISHING  MILLS: 

3312  Blast  Furnaces  (Including  Cake  Ovens),  Steel  Works  and  Rolling 
Mills  IS;  C),J. — Establishments  piimarily  engaged  in  manufactur¬ 
ing  hat  metat,  pig  iron,  silvery  pig  iron,  and  ferroalloys  fram 
iron  ore  and  Iran  and  steel  scrap;  converting  pig  iron,  scrap  iron 
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and  scrap  steel  into  steel;  and  in  hot  rs,  '.ing  iron  and  steel  Into 
basic  shapes  such  os  plates,  sheets,  strips,  rads,  bars  and  tub* 
ing.  Merchant  blast  firnaces  anti  by-product  ar  beehive  coke  ovens 
are  also  included  in  this  industry. 

Included  in  this  Industry  ora  all  establishments  engaged  in  the 
manufacture  of  blast  furnace  ferroalloys.  However,  establishments 
which  manufacture  ferra  or  nonferrous  additive  allays  by  electro¬ 
metallurgical  process  are  classified  in  industry  3313.  Also,  estab¬ 
lishments  which  draw  wire  fram  purchased  rad  and  bar,-  estab¬ 
lishments  which  perform  only  cald  railing,  drawing  ar  finishing 
operations;  and  establishments  which  produce  welded,  seamless, 
and  heavy  riveted  pipe  from  purchased  materials  are  not  includ¬ 
ed  in  industry  3312,  but  are  included  in  industries  3315,  3316, 
and  3317,  respectively. 

Electrometallurgical  Products  (5-85-90;  C-77),J.— Establishments  prl* 
mnrily  engaged  in  manufacturing  ferro  and  nonferrous  additive 
alloys  by  electrometallurgical  processes,  including  high  percent¬ 
age  ferroalloys  and  high  percentage  nonferrous  additive  allays. 
Ferroalloys  and  other  additives  produced  in  blast  furnaces  are  in* 
eluded  in  industry  3312. 

Steel  Wire  Drawing  and  Steel  Nails  and  Spikes  (S-89;  C-30)”. — 
Establishments  primarily  engaged  in  drawing  wire  from  purchased 
iron  ar  steel  rods,  bars,  or  wire  and  which  may  be  en^oged  in 
the  further  manufacture  of  products  mode  fram  wire;  arc!  Ihose 
primarily  engaged  in  manufacturing  s  -el  nails  and  spikes  tram 
purchased  materials.  Rolling  mills  engai  -*d  in  the  production  of 
ferrous  wire  from  wire  rads  or  hat  railed  bars  produced  in  the 
some  establishment  are  classified  in  industry  3312  Establishments 
primarily  engaged  in  drawing  nonlerraus  wire  are  classified  in 
Industry  Group  335. 

Cold  Rolled  Sheet,  Strip,  and  Bors  (S-94;  C-20),J. — Establishment* 
primarily  engaged  In  (1)  cald  railing  steel  sheets  and  strip  fram 
purchased  hat  ratled  sheets;  (2)  cald  drawing  steel  bars  and 
steel  shopes  from  purchased  hat  rolled  steel  bat*;  and  (3)  pro¬ 
ducing  other  cold  finished  steel.  Establishments  primarily  engaged 
in  the  production  af  steel,  including  hat  railed  steel  sheets,  and 
further  cold  railing  such  sheets  are  included  in  industry  3312. 

Steel  Pipe  and  Tubes  (S-91;  C-37).— Establishments  primotily  en¬ 
gaged  in  the  production  af  welded  or  seamless  steel  pipe  and 
heavy  riveted  steel  pipe  fram  purchased  materials.  Establishment* 
primarily  engaged  in  the  production  af  steel,  including  steel  skelp 
ar  steel  blanks,  tube  rounds,  or  pierced  billets  ate  classified  in 
industry  3312. 

IRON  AND  STEEL  FOUNDRIES: — This  9f°up  includes  establish¬ 
ments  primarily  engaged  in  manufacturing  iron  and  steel  cast¬ 
ings.  These  establishments  generally  operate  an  a  jab  ar  order 
basis,  manufacturing  castings  far  sale  ta  others  ar  far  inter- 
plant  transfer.  Establishments  which  produce  Iran  and  steel  cast¬ 
ings  and  which  are  also  engaged  in  fabricating  operations  such 
os  machining,  assembling,  etc.,  in  manufacturing  a  specified 
ptoduct  are  ctossified  in  the  industry  of  the  specified  product. 
Iran  and  steel  castings  ore  made  la  a  considerable  extent  by 
establishment*,  dastified  in  other  industries,  that  operate 
foundry  departments  for  the  production  af  costings  far  intorpora- 
tion,  in  the  same  establishment,  into  such  products  a>  staves, 
furnaces,  plumbing  fixtures,  malar  vehicles,  etc.  Establishments 
primarily  engaged  in  the  manutacture  and  railing  at  steel  and 
also  making  steel  castings  ore  classified  in  industry  3312.  Es¬ 
tablishments  primarily  engaged  In  manufacturing  nonferrous  cast¬ 
ings  are  classified  in  Industry  Group  336. 

Gray  Iron  Foundries  (S  93;  C  88).  —Establishments  primarily  en¬ 
gaged  in  manufacturing  gray  iron  castings,  including  cost  Iran 
pressure  and  soil  pipe  and  fittings.  Establishments  primarily  en¬ 
gaged  in  manulccturing  valves  and  fittings,  except  plumbers’ 
brass  goods  and  fittings,  are  classified  in  industry  3494. 

Malleable  Iran  Foundries  ( S  ■  8  7 ;  C-87).  —Establishments  primarily 
en^o-sed  manufacturing  malleable  iron  castings. 

Steel  Foundries  (5-85;  C-89). — Establishments  primarily  engaged  In 
manufacturing  steel  castings. 

PRIMARY  SMELTING  AND  REFINING  OF  NONFERROUS 
METALS  AND  ALLOYS: 

Primary  Smelling  and  Refining  of  Copper  (S;  C)’4.— Establishments 
primarily  engaged  in  smelting  capper  from  the  are,  and  in  refin- 
ing  copper  by  electrolytic  ar  other  processes.  Establishments  pri¬ 
marily  engaged  in  railing,  drawing  ar  extruding  capper  are  clas¬ 
sified  in  Industry  3351 . 

Primory  Smelting  ond  Refining  af  Lead  (S;  C)’4. — Establithmenl* 
primorily  engaged  In  smelting  lead  fram  the  are  and  in  refining 
lead  by  any  process.  Establishments  primarily  engaged  in  railing, 
drawing,  ar  extruding  lead  are  classified  in  industry  3356. 

Primary  Smelting  and  Refining  of  Zinc  (S-92;  C-8P*).—  Establish- 


C-15 


menls  primanly  engoged  in  smelting  tine  from  the  ore,  and 
in  refining  lini,  by  any  process.  Establishment  primorily  en¬ 
gaged  in  railir  ■,  drawing  ar  extruding  tine  are  clossified  In 
industry  3356. 

3334  Primary  Production  af  Aluminum  (S' 100;  C-75u). — Establishments 
primarily  engoged  in  producing  aluminum  from  alumina,  ond  In 
refining  aluminum  by  any  process.  Establishments  primarily  en¬ 
gaged  in  railing,  drawing  ar  extruding  aluminum  ore  classified  in 
industry  3352. 

3239  Primary  Smelling  and  Refining  of  Narlerrous  Metals.  NEC  (5  83; 

C  39,,J. — Establishments  primarily  engaged  In  smelting  and  refin¬ 
ing  nanferraus  metals,  n.e.c.  Establish!,  ents  primorily  engaged  in 
railing,  drawing,  and  extruding  t,,ese  nonferraus  primary  metals 
are  classified  in  industry  3356,  ond  the  production  of  bullion 
and  the  site  af  the  mine  is  classified  in  the  mining  industries. 

334  SECONDARY  SMELTING,  REFINING,  AND  ALLOYING  OF 
NONFERROUS  METALS  AND  ALLOYS: 

3341  Secondary  5melting  and  Refining  of  Nonferrous  Melols  (5-94;  C- 
26"). —Establishments  primarily  engaged  In  recovering  nonferraus 
metals  and  allays  fram  new  and  used  scrap  and  dross,  but  which 
are  not  engaged  in  further  fabrication.  This  industry  includes  es¬ 
tablishment  engoged  In  both  the  recovery  and  alloying  af  pre¬ 
cious  metals.  Plants  engaged  in  the  recovery  af  tin  through 
secondary  smelting  and  refining,  as  well  as  by  chemical  processes, 
are  included  in  this  industry.  Establishments  primal  engaged 
In  assembling,  sorting,  ond  breaking  up  strap  metol,  wilhoul 
smelting  and  refining,  are  classified  in  trode  induslries. 


tonnage  af  castings  prodiued  ond  consumed  and  an  the  number 
of  employees  usually  engagt**  'n  the  captive  foundry  aperalion. 
However,  e*loblishments  with  udi  foundry  apartments  were 
classified  an  the  basis  of  the  plait's  final  product  and  accord¬ 
ingly  the  generol  statislics  on  employment,  payroll,  cost  of 
moterials,  etc.,  ore  included  in  Hie  data  for  such  industries  as 
3432  ond  3494,  etc, 

3361  Aluminum  Costings  (5-81;  C-83).-— Establishments  primarily  engoged 

in  manufacturing  costings  ond  die  castings  of  aluminum, 

3362  B.jss,  Bronze,  Copper,  Capper-8ose  Alloy  Castings  (S- 84;  C-78). — 

Establishments  primarily  engaged  in  manufacturing  castings  and 
*ie  castings  of  copper  ond  copper- base  ollay. 

3369  Nonferrous  Costings,  N.E.C.  (5-78;  C-75). — Establishments  primarily 
engaged  in  lonufocturlng  castings  and  die  castings  af  nonferraus 
moteriols  except  olumlnum,  capper  and  copper-base  alloys. 

339  MISCELLANEOUS  PRIMARY  METAL  INDUSTRIES: 

3391  Iran  and  Steel  Forgings  (5-89,-  C-69**). — Establishment  primorily 

engoged  in  monufocturing  light  and  heavy  board  drop,  steam 
hommer,  upset,  ond  press  iron  ond  steel  forgings  with  ar  without 
the  use  of  dies.  Rolling  mills  engogad  in  the  production  af  iron 
ond  steel  forgings  ore  classified  in  Industry  3312. 

3392  Nonferraus  Forgings  fS- 69;  C-55).-— Establishments  primorily  en¬ 

gaged  in  monufocturing,  with  or  without  the  use  af  dies,  forg¬ 
ings  af  aluminum,  (itonium  -opper  and  other  nonferrous  metals 
and  alloys. 


335  ROLLING,  DRAWING,  AND  EXTRUDING  OF  NONFERROUS 
METALS: 

335 1  Rolling,  Drowing,  ond  Extruding  af  Capper  (5-90; 

C-91). — Establishments  primarily  engoged  In  rolling,  drawing  and 
extruding  capper,  brass,  bronze  and  alher  ccpper-base  allay  ba¬ 
sic  shopes  such  os  plate,  sheet,  strip,  bur,  ond  tubing.  Establish¬ 
ments  primarily  engaged  in  recovering  capper  and  its  allays  from 
scrap  ar  dross  are  classified  in  industry  3341, 

3352  Rolling,  Drawing  and  Extruding  af  Aluminum  (5-85;  C-931*). — 

Establishments  primarily  engaged  in  rolling,  drawing  and 
extruding  oluminum  and  aluminum-base  allay  basic  shopes  such 
as  plate,  sheet,  bar,  tubing  and  foil. 

3356  Rolling,  Drawing  and  Extruding  ol  Nonferraus  Melals  Except  Cop¬ 

per  and  Aluminum  f 5- 84;  C- 81  ”).— Establishments  primarily  en- 
gaged  in  rolling,  drawing  and  extruding  nanferraus  metols  other 
thon  capper  (industry  3351).  and  oluminum  (industry  3352).  The 
products  of  this  Industry  ore  produced  in  the  farm  af  basic 
shapes,  such  as  ptate,  sheet,  strip,  bar  ond  tubing.  Establish¬ 
ments  primorily  engaged  in  recovering  nanferraus  metals  and  al¬ 
loys  tram  scrap  or  dross  are  classified  in  industry  3341;  in  manu- 
facturing  gold,  silver,  tin  ond  other  foils,  except  aluminum,  in 
industry  3497;  ond  aluminum  foil  In  industry  3352, 

3357  Drawing  and  Insuloting  0f  Nonferrous  Wire  (5-99;  C-86**)- _ 

Establishments  primarily  engaged  in  drawing,  drowing  and  insu¬ 
lating,  and  insuloting  wire  and  cable  af  nonferrous  metols  from 
pwrehosed  wire  bars,  rads  ar  wire. 

336  NONFERROUS  FOUNDRIES: 

These  laundry  industries  comprise  establishments  primorily  engoged 
in  manufacturing  aluminum  castings,  including  cast  aluminum 
cooking  utensils  (3361),  brass,  branze,  and  copper  castings  in¬ 
cluding  unmochined  bearings  and  bushings  (3362),  and  other 
nonferrous  costings  (3369).  Those  primarily  engaged  in  manu¬ 
facturing  iron  and  steel  castings  are  clossified  in  Industry 
Group  322 

Far  these  industries,  captive  production  (thot  is,  the  tonnoge  af 
tattings  produced  for  incorporation  into  Ihe  final  product  al  the 
plont  ar  company)  is  a  particularly  important  foctor.  Distinction 
is  mode  between  rough  castings  and  costings  which  are  mochined 
or  lurther  processed  and  incorporated  into  olher  products.  The  re¬ 
moval  at  gates,  risers,  sprues,  and  tumbling,  dipping,  and  sand 
blastings  da  nat  constitute  machining.  Plants  primarily  engoged 
in  mnnu lecturing  castings  are  included  in  the  foundry  industries; 
plants  piimarily  engaged  In  further  processing  castings  inta  ports 
lor  metal  products  ar  machinery  are  classified  In  other  mojor 
groups. 

Far  the  1963  ond  1958  Censuses  of  Monufactures  separote  estab¬ 
lishment  reports  were  received  fram  all  cammerciol  (jobbing) 
foundries  and  fram  those  captive  foundries  which  were  operated 
as  separate  establishments  by  the  reporting  companies.  These  two 
groups  comprise  the  types  af  esloblishmenls  included  in  industries 
3361,  3362,  ond  3369.  However,  where  the  coptive  foundry  op¬ 
eration  was  completely  integroted  wilh  the  aperalians  in  the  en¬ 
tire  plant,  no  separate  establishment  repart  wos  received  for  the 
foundry  activity.  In  these  instances  dato  were  obtoined  an  the 


3399  Primary  Metol  Industries,  N.E.C.  (5-93;  C- 87) . — Establishments  pri¬ 
marily  engr ged  in  monufadurlng  primary  metal  products,  n.e.c,, 
such  as  nonferraus  noils,  brods,  and  spikes;  metal  powder, 
flakes,  and  poste;  and  establishments  primarily  engaged  in  heol 
reeling  of  metol  far  the  trade,-  also  those  establishments  pri¬ 
marily  engoged  in  reclaiming  metallics  fram  slog. 

34  FABRICATED  METAL  PRODUCTS,  EXCEPT  ORDANCE, 

MACHINERY,  AND  TRANSPORTATION  EQUIPMENT 

This  mojar  group  includes  esloblishmenls  engoged  in  fabricat¬ 
ing  ferrous  ond  nonferrous  metol  products  such  as  metal  cons,  tin¬ 
ware,  hand  tools,  cutlery,  general  hardware,  nonelectric  heating 
apparatus,  fabrlcoted  structurol  metal  products,  metal  stampings,  and 
a  variety  of  metol  ond  wlte  products,  n.e.c.  Certoin  important  seg¬ 
ments  of  the  metol  fobricating  industries  are  classified  in  alher  major 
groups  such  os  ordnonce  In  Major  Group  19;  mochinery  In  Major 
Groups  35  ond  36;  tronspartotion  equipment  In  Major  Group  37;  pro¬ 
fessional,  scientific,  ond  cantiolling  Instruments,  watches  and  clocks  in 
Major  Group  38;  and  jewelry  ond  silverware  In  Major  Group  39,  Es¬ 
tablishments  primorily  engoged  In  proc  -ing  ferrous  and  nonferraus 
metals  and  their  alloys  ore  clossified  in  Mojor  Group  33. 

341  METAL  CANS: 

3411  Metol  Cons  (5-97;  C-98).—  Establishments  primarily  engaged  in 
manufacturing  metol  cons  from  purchosed  tinplate,  terneplate, 
blackplote,  ar  enomeled  sheet  metal.  Establishments  primorily  an- 
gaged  In  the  monufocture  of  composite  cans  mode  partiolly  af 
metol  ond  porlly  of  nonmetollic  moteriols  (such  as  fiberboord) 
are  excluded  from  this  Industry. 

342  CUTLERY,  HAND  TOOLS,  AND  GENERAL  HARDWARE: 

3421  Cutlery  (5-89;  C- 97). -—Establishments  primarily  engaged  in  monu¬ 
focturing  cutlery.  Establishments  primarily  en-.oged  in  monulac- 
uring  table  cutlery  made  entirely  af  metal  are  classified  in 
industry  3914;  those  manufacturing  electric  roiors  in  industry 
3634;  ond  those  manufacturing  hair  clippers  for  human  use  in 
industry  3999,  ond  far  onimol  use  in  industry  3^22. 

3423  Hond  ond  Edge  Tools,  Except  Machine  Tool  and  Hand  5ows  (5-87; 

C-84). — Establishments  primorily  engoged  in  monufocturing  files 
ond  other  hond  ond  edge  tools  far  metalworking,  woodworking, 
ond  general  mointenonce.  Establishments  primarily  engaged  in 
monufoNurlng  sows  are  clossified  in  industry  3425;  and  metal 
cutting  dies  and  power  driven  hand  tools,  and  attachments  and 
accessories  for  machine  tools  in  Mo|or  Group  35. 

3425  Hond  Sows  ond  5ow  Slodes  (S-78;  C-85). — Establishments  primorily 
engoged  in  monutocturing  hand  saws  ond  saw  blades  lar  hand 
ond  power  driven  sows.  Esloblishmenls  primarily  engaged  in 
monufocturing  power  driven  sowing  machines  are  classified  in 
Major  Group  35. 

3429  Hardware,  N.E.C.  (5-91;  C-93). — Esloblishmenls  primarily  engoged 
in  monufocturing  miscellaneous  metol  products  usuolly  termed 
"hardware"  ond  n.e.c.  Establishments  primorily  engaged  in  man¬ 
ufacturing  bolts  ond  nuts  ore  clossified  in  industry  3452,  nails 
and  spikes  In  Major  Group  33,  cutlery  in  industry  3421,  hond 
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tool*  In  Industry  3423,  ond  pal#  line  ond  transmission  hordwor* 
In  Major  Group  36. 

343  HEATING  APPARATUS  (EXCEPT  ELECTRIC)  AND  PLUMBING 
FIXTURES; 

Enomeled  Iron  and  Metal  Sonitary  Wore  (S-84;  C-91 ).— Establish¬ 
ments  primarily  engaged  in  manufacturing  enomeled  iron,  cast 
Iran,  or  pressed  metal  sanitary  wore.  Establishments  primorily  en- 
goged  in  manufacturing  vitreous  and  semivitreous  pottery  sanitory 
ware  are  classified  In  Industry  3261;  ond  those  manufacturing 
parcleain  enamefed  kitchen,  household,  ond  hospital  wore  in  in¬ 
dustry  3461 . 

This  industry  includes  establishments  which  fall  into  two  sipnifl- 
cantly  different  coteganei  nomely  those  producing  cast  iron 
plumbing  fixtures  and  those  producing  metol  fixtures  af  pressed 
metat.  Accordingly,  the  manufacturing  plants  included  In  this  In¬ 
dustry  Involve  different  manufacturing  processes  depending  upon 
the  line  of  products  produced.  Those  fixture  plonts  producing  cost 
Iran  fixtures  include  significant  foundry  operations  while  the 
pressed  metal  fixture  plont.  are  more  closely  allied  ta  metol  fab¬ 
ricating  plants  producing  their  product  by  farming  processes 
(stomping,  drawing,  etc.). 

The  aperotions  of  the  lorgest  establishments  n  this  Industry  cover 
the  entire  eduction  process  including  the  c  «sting  of  tho  fixture 
through  the  machining,  finishing,  ond  assembly  operations.  In 
generol  these  processes  ore  carried  on  ot  a  shgle  manufacturing 
plont.  However,  in  a  f;w  instances  the  founcry  operoiions  were 
performed  ot  separate  locotions  and,  accordingly,  those  seporate 
foundries  were  classified  in  the  foundry  Indu- tries  (SIC  Industries 
3321,  3322,  3323,  3361,  3362  ond  3369).  h  the  latter  case  the 
plants  classifu  f  In  this  industry  would  be  limited  ta  machining 
and  finishir.  operations  on  castings  received  from  their  asso¬ 
ciated  plonts. 

Plumbing  Fixture  Fittings  and  Trim  (8rass  Goods)  (S-90;  C-83). _ Es- 

toblishments  primorily  engoged  in  monufocturing  plumbing  fixture 
fittings  and  trim  (brass  goods).  Establishments  primorily  engoged 
in  the  manufacture  of  steam  or  water  line  valves  are  ciossified 
in  industry  3494. 

Heating  Equipment,  Except  Electric  [S-76;  C-81).—  Ellab.ithmenli 
primarily  engaged  in  manufacturing  heating  equipmen  far  oit 
purposes  other  than  paper.  Including  all  got,  all,  ond  sir  her  coal 
fired  equipment  for  fhe  automatic  utilization  of  gateaus,  liquid, 
qnd  solid  fuels.  Establishments  primarily  engoged  in  manufactur^ 

■  ng  electric  sfoves  and  ranges  ore  classified  In  industry  3631; 
bailer  shops  primprlly  engaged  In  fhe  production  of  Industriol, 
pawar  pnd  morine  boilers  in  Industry  3443;  ond  industrial  pro- 
ess  furnoces  and  ovens  in  industry  3567. 

344  FABRICATED  STRUCTURAL  METAL  PRODUCTS: 

3441  Fabricated  Structural  Steel  (S  86,-  C-89).-Estobl!.hment.  primarily 
engoged  In  manufacturing  fabricated  Iran  ond  steel  or  alher 
metat  lor  structural  purposes,  tar  bridges,  buildings,  ond  sec¬ 
tions  for  ships,  boats  and  borges.  Establishments  primorily  en¬ 
goged  in  manufacturing  metal  daors,  sosh,  frames,  molding  and 
trim  are  classified  In  Industry  3442;  and  fabrication  work  done 
by  construction  contractors  ot  the  site  ot  construction  is  class!- 
fled  In  construction  industries. 

Metal  Daari,  Sosh,  Frame*.  Molding  ond  Trim  (S-8;  C-94). — Estab- 
tishment*  primorily  engoged  in  manufocutring  ferrous  and  nonfer- 
rous  metal  and  metol  covered  doors  and  sosh,  window  ond  door 
fromes  and  screens,  molding  and  trim. 

Fabricated  Plate  Work  (Sailer  Shop.)  (S-89;  C-83).— Establishments 
primorrly  engoged  in  manufacturing  power  ond  morine  bailers, 
pressure  and  nanpressure  tanks,  processing  and  storage  vessels, 
heat  exchongers,  weldmen’s  ond  similar  products  by  the  process 
at  cutting,  (arming  ond  (ainlng  metal  plotes,  .hopes,  bors,  sheet, 
pipe  mill  products  and  tubing  to  custom  or  stondord  design  for 
foctory  or  field  assembly.  Establishments  primority  engoged  In 
monufocturing  nonelectric  heoting  oporotus  other  Ihon  power 
bo.ler.  are  classified  in  Industry  3433,  and  household  cooking 
□  pporatus  in  industry  3631. 

Sheet  Metal  Work  (S-88;  C-78).-Estobl!.hments  primarily  engaged 
In  manufacturing  sheet  metal  work  lor  buildings  (not  Including 
fobricotion  work  done  by  construction  contractors  at  the  ploce  ot 
construction!,  ond  monulocturing  sheol  metal  stove  pipes,  light 
tonks,  etc.  Establishments  In  the  sheet  metol  field  ore  frequently 
engoged  In  activities  which  overlop  the  economic  divisions  ot 
monulocturing,  wholesale,  service  ond  construction,  ond  some  dif¬ 
ficulty  Is  experienced  In  distinguishing  o  sheet  metal  monufactur- 
mg  establishment  from  other  sheet  metol  wholesalers.  Establish¬ 
ments  performing  monufocturing  oporotlons  Incidental  to  their 
Installation  or  controctng  business  ore  excluded  from  the  census 
ot  manufactures.  Conversely,  many  ot  the  plonls  Included  In  in- 
due  try  3444  are  engoged  la  a  secondory  extent  In  wholesaling  ot 
installing  sheet  metal  items. 
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Architectural  ond  Ornamental  Motoi  Work  (S- 86;  C-71 ).— Eitobllsh- 
menls  primorily  engoged  In  monulocturing  architectural  ond  orna¬ 
mental  metol  work  ot  forrous  ond  nonferrous  metals,  such  as 
stairs  ond  sloircoses,  open  steel  flooring  (grating),  fire  escapes, 
grills,  rollings,  ond  fences  ond  gotes  except  wire.  Establishments 
primorily  engoged  In  mo nfoct; ring  prefabricated  ond  portable 
metol  buildings  ond  ports,  ond  miscellaneous  metol  work  are 
classified  in  Industry  3449. 

This  industry  wos  not  defined  In  the  SIC  lor  U'58  tut  wo.  then 
port  of  Industry  3449, 

Miscellaneous  Metal  Work  (S-89;  C-68). — Establishments  primarily 
engaged  in  monufocturing  miscellaneous  ferrous  ond  nonferrous 
metol  work,  such  os  prefabricated  and  portable  metol  buildings 
ond  ports,  metol  plaster  boses,  fabricated  bar  joists  and  concrete 
reinru  cing  bars,  ond  prefabricated  exterior  metol  panels. 

This  irdustry  as  redefined  In  the  SIC  for  1VC3,  Industry  3446, 
shown  obove,  wos  port  of  Industry  3449  in  1958. 


345  SCREW  MACHINE  PRODUCTS  AND  BOLTS.  NUTS,  SCREWS 
RIVETS  AND  WASHERS. 

3451  Screw  Mochlne  Products  (S-97;  C-90).— Establishments  primorily 
engoged  In  monufocturing  outomotic  or  hand  screw  mochine 
products  from  rod,  bor,  or  lube  slock  ot  metol,  fiber,  plostlcs,  or 
other  molerlol.  The  products  of  this  Industry  consist  ot  o  wide 
voriely  ot  unassembled  parls  ond  are  usually  manufactured  on  a 
io1  or  order  bosis.  Establishments  primorily  engaged  In  monufoc¬ 
turing  stondord  bolts,  nuts,  rivets,  screws,  or  other  Industrial  los- 
tenets,  on  hoodors,  threoders,  ond  nut  forming  machines  are 
ciossified  In  Industry  3452. 

Industry  3451  Includes  establishments  producing  o  wide  variety 
of  Hem.  such  os  smoll  mochinery  ports,  etc.,  on  hand  oporatod 
and  oufomollc  scrow  machines  Irons  rod,  bor  and  tube  stock  ond 
from  costings  ond  lorglngs.  These  products  are  produced  almost 
entirely  on  o  iob  or  order  bosis.  Included  are  screw  mochlne  de¬ 
portments  or  plonls  ot  companies  primarily  engaged  in  producing 
finished  end  products  where  such  octivitle.  could  be  reported  sop- 
altely.  However,  In  mony  instances  captive  screw  mochine  opera- 
lions  were  to  Integrated  with  other  activities  thot  separate 
reports  were  not  obtained  and  the  entire  establishment  was  class- 
ifled  an  the  bosis  af  its  primary  products. 


8°Ht,  Nu,‘.  Screws,  Rivets,  ond  Washers  (S-92;  C-90). — Establish¬ 
ments  primarily  engoged  In  monulocturing  bolts,  nuts,  screws, 
rivets,  wothert,  formed  ond  threoded  wire  goods,  ond  speciot 
industrial  fosteners.  Rolling  mills  engoged  In  manufacturing  simi¬ 
tar  products  ore  ciossified  In  Molor  Croup  33,  and  establishments 
primarily  engoged  in  monulocturing  screw  machine  products  In 
Industry  3451 . 

Plonts  Included  In  Industry  3452  In  qenerol  ore  engoged  In  the 
monufocture  ot  bolts,  nuts,  screws,  end  rivets  ot  stondord  types 
and  sizes  on  heoding,  threoding,  and  nut  forming  mochines. 
These  establishments  moy  be  also  engoged  In  the  production  of 
special  industriol  fosteners  which  require  special  or  addod  opera- 
lion.  or  the  use  of  spedoi  tools  ond  fixtures.  These  Items  include 
boils,  nuts,  screws,  etc.,  of  nonslandord  types  and  sizes  ond  spe¬ 
cial  fasteners  mode  by  stomping  and  other  forming  processes. 
To  o  lesser  extent  these  plonts  manufacture  standard  type  bolts, 
nuts,  screws,  etc.,  on  outomotic  and  hand  operated  screw  ma- 
chines. 


346  METAL  STAMPINGS! 

3461  Metol  Stomping.  (S-84;  C-86). — Establishment,  primarily  engaged  In 
monulocturing  metol  stomplngs  by  the  use  ot  tools,  dies,  jigs, 
ond  fixtuos  to  punch,  drow,  (orm,  or  otherwise  modify  materials 
under  pressure  In  o  mochlne  (primorily  punch  and  drow  presses). 
Establishments  In  Industry  3461  produce  both  |ob  stampings  and 
finished  end  products.  Job  stampings  are  mode  from  moferlals 
owned  by  the  stomping  establishments  as  well  as  from  materlols 
owned  by  the  customer  ond  processed  by  the  stomping  establish¬ 
ment.  on  a  controd  or  commission  basis.  These  stomplngs  are 
molnly  ports  which  ore  sold  to  manufacturers  for  Incorportotlon 
Into  any  ot  o  wide  variety  ot  products  such  as  refrigerators,  n,l- 
riculturol  mochinery,  radio  ond  television  sets.  Finished  end 
products  manufactured  by  estbllshmenls  In  this  Industry  Includn 
cooking,  kitchen,  ond  hospltot  utensils  (Including  domestic  pres¬ 
sure  cookers  ond  procelaln  enomeled  utenseils),  polls,  ash  cans, 
garboge  cons,  perforated  metal  products,  metal  commercial  ond 
home  conning  closures  as  well  os  a  large  vorlety  of  miscella- 
neous  Items, 

Industry  3461  includes  the  stomping  departments  af  establish- 
ments  primarily  engoged  In  producing  lobrlcoted  metol  pioduds 
where  such  sfompii.g  odiviles  could  be  reported  seporalely.  How- 
ever,  where  copllve  stomping  operations  were  closely  Integrated 
With  other  odiviles,  such  os  In  the  prodution  of  household  appll- 
onees,  form  equipment,  motor  vehicles,  etc.,  separate  reports 
were  not  obtained. 
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347  COATING,  ENGRAVING,  AND  ALLIED  SERVICES: 

3471  Electroplating,  Plating,  Polishing,  Anodizing,  and  Coloring  (S1*; 

C"),  -Establishments  primarily  engaged  in  all  typei  at  electro¬ 
plating,  plating,  anodizing,  and  coloring,  and  finishing  of  metoli 
and  farmed  product!  far  the  trade.  Mail  of  the  work  done  in  thli 
indujlry  is  done  an  material*  owned  by  other*. 

3479  Coaling,  Engraving,  and  Allied  Service*,  NEC  (S»;  C}<). _ 

Establishment*  primarily  engaged  In  performing  the  fallowing 
type*  af  service*  an  metal*:  (I)  enameling,  lacquering,  and  var 
nithing  metal  product*  for  the  trade,  (2)  hat  dip  galvanizing  af 
mill  *hee»*.  plate*  and  bar*,  ca*ting*.  and  farmed  product*  fabri¬ 
cated  af  iron  and  Jteelj  in  hat  dip  coating  *uch  item*  with  alumi¬ 
num.  lead,  ar  zinc;  in  relinning  can*  and  utensils;  |3)  in  engrav- 
Ing,  chasing  and  etching  iewetry,  jilverwore,  notarial  and  other 
teal*,  and  other  metal  product*  far  the  trade  and  far  jab  con¬ 
tracting  far  purpose*  other  than  printing;  (4)  and  other  metal 
service*,  n.e.c  Establishments  primarily  engaged  in  electroplat¬ 
ing.  plating,  patching,  anodizing,  coloring,  and  finishing  af  met¬ 
al*  and  farmed  product*  for  the  trade  are  classified  in  industry 
3471;  and  tha*e  producing  porcelain  enameled  product*  in  Indus- 
try  3461. 

Industry  3479  include*  establishment*  engagod  primarily  in  enam¬ 
eling  material*  owned  by  other*.  Establishment*  primarily  en¬ 
gaged  in  manufacturing  vilreauj-enameled  product*  fram  their 
awn  materials  are  included  in  indujfry  346t.  In  addition,  Indus- 
try  3479  caver*  bath  vitreous  and  other  types  af  enameling  (such 
at  baked  enameling)  whereat  industry  3461  includes  only  vi¬ 
treous-enameling  establishments  a*  well  as  those-  producing  other 
type*  af  metal  stampings. 

Industry  3479  includes  establishments  primarily  engaged  In  gal¬ 
vanizing  Iran  and  tteel  theett  ar  farmed  praducli,  in  coaling 
iron  theel*  or  farmed  products  with  aluminum,  lead,  ar  zinc;  and 
in  retinning  cant  and  utensil*.  Mast  af  the  work  done  In  this  in¬ 
dustry  it  done  an  materials  owned  by  others.  Railing  mill*  en- 
gaged  In  galvanizing,  tinning,  and  other  coating  are  classified  In 
industry  3312,  and  establishment*  primarily  engaged  In  manufac¬ 
turing  galvanized  steel  wire,  from  purchased  metal  rads  ar  bar*, 
are  classified  In  industry  3315. 

Induttry  3479  includes  establishments  primarly  engaged  in  en¬ 
graving,  chating.  and  etching  jewelry,  silverware,  notarial  seal*, 
and  other  metal  product*  far  the  trade,  far  purpose*  other  than 
printing.  Establishments  primarily  engaged  In  preparing  metal 
lithag raahic  plate*  and  in  printing  fram  *uch  media  are  classified 
In  induttry  2752;  estabtishments  primarily  engaged  in  engraving 
and  etching  steel  and  capper  plates  and  in  using  these  plates  ta 
print  stationary,  visiting  cards,  etc.,  are  included  in  Industry 
2753;  and  establishments  primarily  engaged  in  preparing  ohata- 
engraved  plates  (halftones  and  linecuts)  are  classified  In  indus- 
try  2793. 

348  MISCELLANEOUS  FABRICATED  WIRE  PRODUCTS: 

3481  Miscellaneous  Fabricated  Wire  Products  (S-93;  065**). _ 

Establishments  primarily  engaged  In  manufacturing  miscellaneous 
fabricated  wire  product*  fram  purchased  wire.  Railing  mills  en¬ 
gaged  In  manufacturing  wire  product*  are  classified  In  Major 
Group  33;  establishments  manufacturing  nanferraus  wire  noils 
and  spike*  in  industry  3399;  those  drawing  and  insulating  nan- 
fenou*  wire  In  Industry  3357;  and  lha*e  as*embling  wire  bed¬ 
spring*  ar  seats  are  classified  In  Ma)ar  Group  25. 

349  MISCELLANEOUS  FABRICATED  METAL  PRODUCTS: 

3491  Metal  Shipping  Barrels,  Drums,  Kegs,  and  Pails  ($-92;  C-86).— Es- 

lobiishments  primarily  engaged  in  manufacturing  ferrous  and 
nonferraus  shipping  barrels,  drums,  kegs,  and  palls. 

3492  Safes  and  Vault.  fS-81,  090-95).— Establishment,  primarily  en- 

goged  In  manufacturing  fire  ar  burglary  resistive  steel  safes  and 
vaults  (except  concrete  grave  vaults,  industry  3272,  and  metal 
grave  vaults,  Industry  3988),  and  similar  fire  ar  burglary  resit- 
tive  products. 

3493  Steel  Spring.  (S  91;  067).— E.lobli.hmenl,  primarily  engaged  In 

manufacturing  teaf  springs.  hat  wound  ipring.  and  called  flat 
•pringi.  Eitablithment.  primarily  engaged  in  manufacturing  wire 
•prlng.  are  deified  in  indu.try  3481,  and  railing  mill,  manufoc- 
luring  steel  springs  In  Industry  3312. 

3494  Valves  and  Pipe  Fillings,  Except  Plumbers'  8rass  Gaads  (S-06;  C- 

85).— Establishment*  primarily  engaged  in  manufacturing  valves 
far  controlling  the  flaw  af  liquids  ar  gases  in  pipes  and  mains, 
and  far  machinery.  Establishments  primarily  engaged  in  manufac¬ 
turing  faucets,  spigots,  and  similar  plumbers'  brass  Qaads  and  fit¬ 
tings  are  classified  in  industry  3432. 

3496  Collap.lble  Tuba.  (5-88,  C-  100)—E.lobli.hm,nl,  primarily  engaged 
In  manufacturing  callap.ible  tube,  def.ned  a.  cylindrical  contain. 
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ers  far  viscous  products,  made  a!  thin  flexible  metal,  usually  af 
tin,  tin  lined  lead,  lead,  lead-tin  allay,  ar  aluminum,  with  inte¬ 
gral  shoulder  and  neck,  provided  with  an  appropriate  size  open¬ 
ing  In  the  throat,  and  usually  with  a  screw  cap  made  af  plastic 
material  far  closure  over  the  neck. 

Metal  Fail  and  leaf  (S-84;  045). — Establishments  primarily  *,n- 
gaged  in  manufacturing  gold,  silver,  tin  and  other  metal  fail  (in- 
eluding  converted  metal  fail)  and  leaf.  Establishments  primarily 
engaged  In  manufacturing  plain  aluminum  fait  are  classified  In 
industry  3352. 

34vo  Fabricated  Pipe  and  Fabricated  Pipe  Fittings  (S-92;  091). _ Estab¬ 

lishments  primarily  engaged  in  fabricaling  pipe  and  pipe  fittings 
from  purchased  pipe,  by  cutting,  threading,  bending,  etc.  Estab- 
h.'hments  primarily  engaged  in  manufacturing  cast  iron  pipe  and 
fittings,  including  cast  and  forged  pipe  fittings  which  have  been 
machined  and  threaded,  are  classified  in  Industry  3321;  welded 
and  heavy  riveted  pipe  In  industry  3317;  and  seamtess  steel  pipe 
in  industry  3317.  Establishments  primarily  engaged  in  manufac¬ 
turing  products  such  as  banisters,  raitings,  and  guards  fram  pipe 
are  classified  in  industry  3446‘. 

3499  Fabricated  Metal  Products,  N.E.C.  (S-89;  062).— Establishments 
primarily  engaged  in  manufacturing  fabricated  metat  products, 
n.e.c.  Establishments  primarily  engaged  In  manufacturing  adver¬ 
tising  novelties  are  classified  in  industry  3993.  Specific  product* 
of  this  industry  Include  ammunition  boxes,  metal  strapping,  ciu- 
minum  giftware  (hammered),  metal  baakends,  ladders,  and  fab¬ 
ricated  railroad  track  equipment,  such  as  switches,  crossings,  etc. 
Establishments  primarily  engaged  In  manufacturing  castings  or 
forgings  are  classified  In  Major  Group  33;  hardware  In  industry 
3429;  metal  stamping*  In  Industry  3461;  machine  and  equipment 
ports  in  Major  Group  35  and  Majar  Group  36. 
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MACHINERY,  EXCEPT  ELECTRICAL 

This  ma|ar  group  Includes  establishments  engaged  in  manufac¬ 
turing  machinery  and  equipment,  other  than  electrical  equipment  (Ma- 
lor  Group  36)  ond  transpartatian  equipment  (Ma|or  Group  37).  Ma- 
chines  powered  by  built-in  ar  detachable  motors  ordinarily  are 
included  in  this  majar  group,  with  the  exception  af  electrical  house- 
hold  appliances  (Ma|ar  Group  36).  Portable  tools,  both  electric  and 
pneumatic  powered,  are  Included  in  this  majar  group,  but  hand  taals 
are  classified  in  Majar  Group  34. 

ENGINES  AND  TURBINES: 

Sleom  Engines;  Stream,  Gas,  and  Hydroulic  Turbines;  and  Steam, 

Go*,  and  Hydraulic  Turbine  Generator  Sel  Units  (S-85;  C-82). _ 

Etlabllshments  primartly  engaged  In  manufacturing  steam  engines; 
steam  turbine;  hydraulic  turbines;  gas  turbines  except  aircraft; 
and  complete  steom,  gas,  and  hydraulic  turbine  generator  set 
unit*.  Establishments  primarily  engaged  In  building  ar  rebuilding 
locomotive*  are  classified  in  Industry  3741;  and  those  manufoc- 
luring  nonoutomative  type  generators  which  are  not  a  part  of  a 
turbine  generator  sel  in  industry  3621. 

Internal  Combustion  Engines,  N.E.C.  (S-86;  C-86).— Establishments 
primarily  engaged  In  manufacturing  dir  sel,  semi-diesel,  ar  other 
Internal  combustion  engines,  n.e.c.,  far  stationary,  marine,  trac¬ 
tion,  and  other  uses.  Establishments  primarily  engaged  in  manu¬ 
facturing  aircraft  engines,  Including  rocket  engines,  are  classified 
In  industry  3722,  nulamative  engines  (except  diesel)  in  SIC  in¬ 
dustry  3714  (Census  Industry  3717),  and  engine  generator  sets  In 
Industry  3621. 


352  FARM  MACHINERY  AND  EQUIPMENT: 

3522  Form  Machinery  and  Equipment  (S-89,  C-95).— Establishments 

primarily  engaged  In  manufacturing  farm  machinery,  Including 
equipment  one’  wheel  tractors,  for  use  In  the  preparation  and 
maintenance  af  the  sail;  planting  and  harvesting  of  the  crop; 
preparing,  an  the  farm,  craps  far  market;  ar  far  use  In  perform- 
•  ng  other  farm  operations  and  processes.  This  Industry  includes 
wheel  tractors,  except  contractors'  aff-hlghway  type  which  are 
classified  in  Industry  3531.  Establishments  primarily  engaged  t.i 
manufacturing  Industrial  trucks,  tractors,  and  trailers  used  for 
handling  malarial*  in  industrial  plants,  depots,  and  docks  are 
classified  In  industry  3537;  and  farm  hand  tools  In  Industry 
Group  342. 


353 


CONSTRUCTION,  MINING,  AND  MATERIALS  HANDLING 
MACHINERY  AND  EQUIPMENT: 

Conduction  Machinery  and  Equipment  (S-9lf  C-89). _ Eitobllsh. 

menti  primarily  engaged  In  manufacturing  heavy  machinery  and 
equipment  uted  by  the  canitructian  Induilriei,  such  oi  bulldazeri: 
concrete  mlxerz;  cronei,  except  Industrial  plant;  dredging  mochln 
ery;  pavers,  and  power  shovels.  Establishments  primarily  engaged 
In  manufacturing  mining  equipment  ate  classified  In  Industry 
3532,  ond  well  drilling  machinery  in  Industry  3533. 
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Mining  Machinery  and  Equipment,  Excapt  OH  Fiald  Mochlnary  and 
Equipmant  (S-75;  C-S2). — Establishments  primarily  angaged  in 
manufacturing  heavy  mochinary  and  equipmant  uied  by  tha  min¬ 
ing  Industries,  such  as  caal  breakers,  mina  cars,  mineral  claoning 
machinery,  concentration  machinary,  cara  drills,  caal  cutters, 
partobla  rack  drills,  and  rack  crushing  machinary  Establishments 
primarily  engaged  in  manufacturing  construction  machinery  ara 
classified  in  industry  3531,  wall  drilling  machinery  In  industry 
3533,  and  coal  and  ara  canvayars  In  industry  3535. 

Oil  Field  Machinary  and  Equipmant  (S-90;  C-9t }. —Establishments 
primarily  engaged  in  manufacturing  machinery  and  equipment  far 
usa  in  oil  and  gas  fields,  ar  far  drilling  wotar  walls. 

Flavatars  and  Moving  Sfairwoys  (S-97;  C95).— Ei'abllihman’s  pri¬ 
marily  engaged  in  manufacturing  possengar  or  f  eight  alavatari, 
autamabila  lifts,  dumb  waiters,  and  moving  stairw^,*  Establish¬ 
ments  primarily  angagad  in  manufacturing  commercial  canvayar 
sysfams  and  aquipmant  are  classified  in  industry  3535,  and  form 
elevotars  in  industry  3522. 

Conveyors  ond  Convoying  Equipmant  (S-82;  C-83).— Establishments 
primarily  engaged  in  manufacturing  canvayars  and  convoying 
equipmant  tar  installation  in  factarias,  warehausas,  mines,  and 
athar  Industrial  and  commercial  establishments.  Establishments 
primarily  angaged  in  manufacturing  passanger  ar  raight  elava- 
tars,  dumb  waitars,  ond  moving  stairways  ara  classified  In  indus¬ 
try  3534;  and  overhead  tiavaling  cranas  and  manarail  systams 
in  industry  3536. 

Haists,  Industrial  Cranes,  and  Monorail  Systams  (S-80;  C-70J. _ Es¬ 

tablishments  primarily  angagad  in  manufacturing  overhead  travel¬ 
ing  cranas.  haists,  and  mancrail  systams  for  installation  in 
factarias,  warahousas,  ond  atbur  industrial  and  commercial  estab¬ 
lishments. 

Indusirial  Trucks,  Tractors,  '"oilers,  and  Stackers  (S-90;  C-81). _ Es¬ 

tablishments  primarily  e  jad  in  manulacturing  industrial  trucks, 
tractors,  trailers,  stacka  (truck  type),  and  ralalad  aquipment, 
used  for  handling  moterinls  on  floors  and  pavad  surfoces  in  end 
around  industrial  and  co  nmerciol  ptonts,  depots,  docks,  and  ter¬ 
minals.  Establishments  p.imarily  engagad  in  manufacturing  molar 
vehicles  and  motor  ve.’icla  typo  trailers  are  classified  in  Industry 
Group  371;  farm  type  whaet  tractors  in  industry  3522;  wheel 
iractor  shovel  loaders,  tracklaying  tractors  in  industry  3531;  and 
wood  pallets  and  skids  in  Industry  2499. 

METALWORKING  MACHINERY  AND  EQUIPMENT: 

Machine  Tools.  Matal  Cutting  Typos  (S-81;  C-88) —  Establishments 
primarily  angagad  in  manufacturing  power  driven  machines,  not 
supported  in  tha  hands  af  an  aparator  whan  in  use,  that  shapa 
matol  by  cutting  or  use  of  electrical  equipment;  the  rebuilding  af 
su<*h  mochine  tools,  ond  thu  manufacture  af  replacamant  parts 
far  them.  Matalworking,  ar  primarily  metalworking  machine 
taals  designed  primarily  far  home  workshops  are  also  included. 
Ettablishmants  primarily  angagad  in  tha  manufacture  af  alactric 
welding  aquipmant  ora  classified  in  industry  3623;  and  portable 
pawar-drlvan  bond  taals,  gas  welding  and  cutting  aquipmant, 
and  autamativa  maintenance  aquipment  in  industry  3548. 

Machine  Tools,  Matal  Farming  Types  (S-86;  C-79).— establishments 
primarily  engagad  in  manufacturing  pawer-drrvan  machines,  nat 
supported  in  the  hands  af  an  operator  while  in  usa,  for  pressing, 
forgrng,  hammering,  extruding,  shearing,  banding  ar  dia  casting 
metal  into  shapa.  This  industry  alsa  includes  rebuilding  such  ma- 
chinas  tools  and  manufacturing  rapolr  ports  for  them.  Establish¬ 
ments  primarily  angagad  in  the  manufacture  af  alactric  welding 
aquipment  ara  classified  in  industry  3623;  portable  power-driven 
hand  tools,  gas  welding  and  cutting  equipmant,  and  automotive 
maintenance  aquipmart  in  industry  3548. 

Special  Dias  and  Tools,  Die  Sets,  Jigs,  and  Fixtures  (S-93;  C-72). 
— Establishments  primarily  engagad  In  manufacturing,  an  a  |ob 
ar  order  basis,  special  taals  ond  fixtures  far  use  with  machine 
taais.  hammers,  dia  casting  machines,  and  prassas.  Tha  products 
of  establishments  classified  In  this  Industry  include  a  wide  vorlaty 
af  special  toolings,  such  as  dies;  punchas;  die  sets  and  compo¬ 
nents,  and  subpresses;  jigs  and  fixturas;  ond  spacial  chocking  da- 
vices.  Establishments  primarily  angaged  in  manufacturing  metal 
maids  far  casting  matals,  far  rubber  working,  plastic  working 
glass  working  and  similar  machinary  are  also  included. 

This  industry  comprises  establishments  commonly  known  as  con¬ 
tract  tool  and  dia  shops,-  alsa  included  ara  captiva  taol  and  dia 
shops  of  matol-producis  producers,  whare  such  shops  wara  sepa¬ 
rately  operated  and  separata  raparts  wera  filed.  However,  the  ta- 
tol  volua  of  shipments  excludes  tha  captiva  pradu-tlan  of  tool 
and  dia  departments  making  thesa  products  far  tha  exclusive  usa 
af  tha  producing  astablishmant. 
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Machine  Tool  Accessories  and  Measuring  Davlcei  (5- 83;  C-84). — Es¬ 
tablishments  primarily  angaged  in  manufacturing  cutting  taals, 
machinists'  precision  maosurlng  tools,  and  ottachmants  and  acces¬ 
sories  for  mochine  tools  and  far  other  metalworking  machinery, 
n.a.c.  Establishments  primarily  engogad  In  manufacturing  hand 
taals,  except  pawar-drlvan,  ara  classified  in  Industry  Group  342. 

Metalworking  Machinary,  Except  Machine  Taals  and  Power-Driven 
Hand  Taals  (5-85;  C-88).— Establishments  primarily  engaged  In 
manufacturing  metalworking  machinery  such  as  rolling  mill  ma¬ 
chinery  ond  equipment,  pawar  driven  hand  taals,  walding  equip¬ 
mant,  wire  fabricating  machinery  and  equipment,  excapt  wire 
drawing  dias,  and  automotive  maintenance  machinery  and  equip¬ 
ment.  Establishments  primarily  engaged  in  manufacturing  machine 
tools,  metol  cutting  fypes,  ore  classified  In  Industry  3541,  and 
thosa  primarily  engagad  In  manufacturing  machine  tools,  metol 
farming  typas.  In  industry  3542. 

special  industry  machinery,  except  metal  working 

MACHINERY, 

Thasa  Industries  include  establishments  primarily  engaged  In  produc¬ 
ing  Industrial  machinary,  axcept  matalworking  machinery,  spe¬ 
cially  designed  far  usa  in  a  spacific  industry  ar  in  a  group  af 
Industries.  Machinery  having  general  industrial  application,  i.e., 
used  in  o  number  of  Industrlas,  rathar  than  In  spacific  appli¬ 
cations  are  not  Included  In  this  group  but  are  included  In  indus¬ 
try  Group  356.  Examples  af  genarol  Industrial  mcchinary  ara 
pumps  ond  compressors,  fans  and  blowers,  ond  machanical  power 
transmission  equipment. 

Food  Products  Machinary  (S-86;  C-87). — Establishments  primarily 
angagad  in  manufacturing  machinary  for  use  by  the  food  prod¬ 
ucts  and  bevaroga  manufacturing  industrial  In  tha  preparation, 
canning,  ar  packaging  of  food  products  and  parts  and  attach¬ 
ments.  Establishments  primarily  angaged  In  manufacturing  rafrig- 
‘'ration  machinary  are  classified  In  industry  3585;  household  elec¬ 
trical  appliancas  such  as  mixers,  caakars,  etc.,  ara  classified  in 
industry  3634. 

Textile  Machinery  (S-93;  C-94).— Eslabllshmants  primarily  engagad 
in  rnc.^ufacturing  machinary  far  the  taxtila  industries,  and  extra 
parts,  attachments,  and  accessaries.  Establishments  primarily  en¬ 
gaged  In  manufacturing  domestic  or  industrial  sewing  machines 
are  classified  in  industry  3636. 

Woodworking  Machinery  (S-80;  C-83).— Establishments  primarily  en- 
gaged  in  manufacturing  machinery  far  sawmills,  planing  mills, 
cablnat  and  furnitura  makers,  pottarn  makars,  and  venaer  work- 
ars. 

Establishments  primarily  angagad  in  manufacturing  hand  tools 
such  as  pianos,  axes,  drawknives,  and  hand  saws  are  classified  In 
Industry  Group  342,  and  portable  pawar-drlven  hand  taals  in  in¬ 
dustry  3548. 

Paper  Industries  Machinary  (S-88;  C-90).— Est sblishmants  primarily 
engagad  In  manufacturing  machinery  for  Hie  paper-pulp,  paper, 
ond  papar  product  Industrlas.  Establishments  primarily  engaged  in 
rebuilding  pulp  and  popa;  industrlas  machinary  are  alsa  indudad 
In  this  industry.  Establishments  primarily  angagad  in  manufactur- 
Ing  printing  trades  mochlnary  ara  classified  in  industry  3555. 

Printing  Trodes  Machinery  ond  Equipmant  (S-95;  C-93). — Establish¬ 
ments  primarily  engaged  In  monufocturing  machinery  ond  equip- 
man!  used  by  tha  printing  and  bookbinding  trodes.  Important 
products  of  this  industry  include  bookbinding  and  photoengraving 
machinery;  printers’  machinary  such  as  presses,  typesetting,  typo- 
founding,  elactrotyping,  ond  stereotyping  machines;  engravars' 
equipmant  (matal  plolas,  wood  blocks,  ond  lithogrophic  stanas); 
printers'  rollers,  rules,  sticks,  blocks,  ond  type  cosas;  ond  type, 
loads,  ond  slugs.  Establishments  primarily  angaged  in  manufac¬ 
turing  textile  printing  mochinary  ara  classified  In  industry  3552. 

Special  Industry  Machinary,  N.E.C.  (S-83;  C-73).— Establishments 
primarily  angoged  In  manufacturing  spacial  Industry  machinery, 
n.e.c.,  such  as  smelting  and  rafinlng  equipment,  camant  making, 
clay  working,  glass  making,  hat  making,  incandescent  lamp  mak 
Ing,  laathar  working,  paint  making,  rubbar  working,  tabacca 
working,  cigar  ond  cigaratta  making,  shaa  making,  and  stane 
working  machinery. 

GENERAL  INDUSTRIAL  MACHINERY  AND  EQUIPMENT: 

Pomp.,  All  ond  Co.  Compro.ior.,  ond  Pumping  Equipmant  | S - 8 5 ; 
C-86). — Eitobllihmont.  primarily  engogad  In  manufacturing 
pump.,  camprattari  ond  pumping  aquipmant  tor  general  indui- 
trial  uto.  E.tabll.n  ent.  primarily  engonad  in  manufacturing 
mao.urlng  ond  dlipun.ing  pump,  for  ga. aline  .ervice  .lotion  u.e 
are  cia.tlflad  In  Indu.lry  3586;  n.vt  ice  making,  rofrlgarating, 
ond  air  conditioning  uit.  in  indu.lry  jddj. 
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3562  Boll  ond  Roll.,  Seoring.  (S  97;  C-98). — Establishments  primarily 

goged  In  manufacturing  ball  and  ralinr  bearings  and  parli.  El- 
tabllshments  primarily  cngagnd  In  manufacturing  bearings,  ex- 
cepl  ball  and  roller,  are  doiiified  In  Induitry  3566. 

3564  Slaweri  and  Exhaust  Venlllalian  Earn  (S-83;  C- 79).-  Establishments 

primarily  engaged  In  manufacturing  bloweri,  ond  exhaust  and 
ventilating  (ant  far  general  Induilriol,  commercial,  ond  hou.ehoid 
ute.  Eitabliihmenti  primarily  engaged  in  manufacturing  complele 
air  conditioning  unlit  are  clottlfied  in  Induilry  3585  ond  free 
air  circulating  tarn  tar  uie  an  detki,  pedetlaii,  ar  wall  bracken 
In  Induilry  3634. 

3565  Induilriol  Pattern.  (S  96;  C-80).— Eiloblilhm.nl.  primarily  engaged 

in  manufacturing  industrial  patterns. 

3566  Mechanical  Power  Trammliilan  Equipment,  E.c.pl  Sail  and  Roller 

earing!  (S-84;  C  79).  Establishments  primarily  engaged  in 
manufacturing  mechanical  power  trammiiiian  equipment  tar  In¬ 
dustrial  machinery.  Eitabliihmenti  primarily  engaged  in  manufae. 
luring  aulamalive,  lank,  and  (radar  power  Irantmiiiian  equip¬ 
ment  are  clotlified  In  SIC  Induitry  3714  (C.n.ui  Induilry  3717); 
aircraft  power  transmission  equipment  in  industry  3729;  ond  boll 
and  roller  bearings  in  industry  3562. 

3567  Induilriol  Pracell  Furnace!  and  Ovem  (S-82;  C-86). — Eslabliihmenli 

primarily  enoaged  in  manufacturing  Induilriol  praceti  furnocet, 
aveni.  Induction  and  dleeledric  healing  equipmenl,  and  reloted 
devices. 


3585  Air  Conditioning  Equipment  and  Commerdol  and  Induitrlal  Refrig* 

erollon  Machinery  and  Equipmenl  (S  C  Eitabli. hmenlt  prl. 
marlly  engaged  in  monutoduring  equipment  ond  tytlemi  utilizing 
the  boilc  refrigeration  cycle,  Including  mechonlcal  ond  abiorpfion 
refrigerator,  for  commercin'  ond  induilriol  u.e;  refrigeration 
machinery,  and  complete  air  conditioning  unlit  for  dame.lic, 
commercial,  ond  Induilriol  u.e.  E.lablithmenl.  primarily  on’ 
gaged  In  manufacturing  .oda  fountain  ond  beer-dl.pen.ing 
equipmenl  are  cloi.ified  In  thl.  Induilry,  ond  Ihote  primarily 
engaged  In  manufacturing  household  refrigeralan  ond  home  and 
form  freezert  In  Induilry  3632. 

3586  Measuring  and  Dl.pen.lng  Pump.  (S  73;  C-85). — Eitabll.hment.  prl- 

marily  engaged  In  monufadurlng  meo.urlng  and  dl.pen.lng 
pumps  commonly  used  in  service  and  fining  stations  for  dispen- 
*ing  gasoline,  oil,  ond  grease,  Including  greose  guns.  Establish¬ 
ments  primarily  engaged  In  monufadurlng  :>umps,  compressors 
ond  pumping  equipmenl  far  general  use  are  classified  in  industry 
3561. 

3589  Service  Industry  Machine.,  N.E.C.  IS-86;  084) _ Eitabliihmenti 

primorily  engaged  in  manufacturing  mochines  and  equipment,  not 
elsewhere  classified,  for  use  in  service  industries,  such  a.  'ftaar 
landing  machines,  Induilriol  vacuum  cleaners,  .crabbing  ma¬ 
chines,  commercial  caaking  snd  food  warming  equipment,  ond 
commercial  dishwashing  mact.'nes.  Eslabliihmenli  primarily  en¬ 
gaged  In  manufacturing  hou.el.-sld  electric  appliance,  ore  cloisi- 
fied  in  Industry  Group  363. 


3569  Generol  Induilriol  Machinery  end  Equipmenl,  N.E.C  f S- 83;  070). 

—Eitabll.hment.  primarily  engaged  in  manufacturing  machinery, 
equipment,  and  car  panents  far  general  industrial  use,  and  far 
Which  no  special  class, Scotian  is  provided.  Machine  shaoi  primar¬ 
ily  engaged  in  producing  machine  and  equipmenl  parts,  usually 
an  a  jab  ar  ardor  basis,  are  classified  in  Industry  3599. 

Induitry  3569  caven  a  wide  range  af  products  such  as  filters  and 
strainer,  far  internal  cambustian  engines  (except  outamobile  on- 
gines).  hydraulic  iocks,  packaging  and  wropping  machinos  (except 
food  and  tobacco),  centrifugals  and  separalars  (except  cream), 
gas  generating  equipmenl,  brake  burnishing  and  washing  ma¬ 
chines,  ice  crusher  machinery,  fire  hase  (except  rubber),  fire  hole 
dryers  and  racks,  automatic  iprinkler  syltems,  general  industrial 
labeling  machines,  and  magnetic  separation  equipment. 

357  OFFICE,  COMPUTING.  AND  ACCOUNTING  MACHINES; 

3571  Computing  ond  Accounting  Machines,  Including  Cash  Register.  |S- 

93;  094).  — Establishment!  primorily  engaged  In  manufacturing 
computing  machine,  including  electronic,  accounting  mochinei, 
and  coih  registers.  Establishment  primarily  engaged  in  manifoc 
turmg  typewriters  ore  classified  in  industry  3572,  and  office  du- 
piicating  machines  and  devices  ond  outogrophic  registers  in  in- 
ousfry  3579. 

3572  Tyo.writer,  (S-85;  099)._Establi, hm.nl,  primarily  engaged  In 

manufacturing  typewriters  and  parts. 

3576  Scales  and  Balance.,  Except  laboratory  (S-92;  097).— Establish- 

ment,  primarily  engaged  in  manufacturing  weighing  and  farce 
measuring  machines  and  devices  af  all  types,  except  those  re¬ 
garded  a,  scientific  apparatus  far  lobaralary  and  experimental 
work  which  are  classified  In  induitry  3811. 

3579  Office  Machines,  N.E.C.  (S  81;  079).-E.tobli.hm.nt,  primarily  ,n. 

gaged  In  manufacturing  office  machines  and  devices,  n.e.c.  El- 
tabiishment,  primarily  engaged  in  manufacturing  computing  ma¬ 
chines  and  cash  registers  are  classified  in  industry  3571, 
typewriters  in  industry  3572,  and  photocopy  and  microfilm  equip' 
ment  In  industry  3861 . 

358  SERVICE  INDUSTRY  MACHINES: 

3581  Automatic  Merchandising  Machines  (S-81;  C  90).— Eitabliihmenti 

primarily  engaged  in  manufacturing  automatic  merchandising 
units,  aisa  referred  la  as  vending  mochinei  (excluding  music, 
amusement,  or  gaming  machines)  and  Cain-operated  mechanisms 
far  luch  machines.  Cain  aperated  amusement  and  gaming  ma¬ 
chine.  are  classified  in  industry  3999  and  cain-aperaled  phono¬ 
graphs  in  industry  3651 . 

3582  Commercial  laundry.  Dry  Cleaning,  and  Pressing  Mochinei  (S-91; 

089),  Establishments  primarily  ungaged  in  manufacturing  taun- 
dry  and  dry-cleaning  equipment  and  pressing  machines  for  cam- 
merciol  and  industrial  use.  Establishments  primarily  engaged  in 
monufadurlng  household  laundry  equipment  are  classified  in  in- 
duilry  3633.  Although  the  SIC  classifies  Cain. operated  household 
washing  machine,  In  industry  3582,  doto  for  these  mochinei  ore 
Included  in  the  1963  Census  af  Manufactures,  as  in  1958  in  in¬ 
dustry  3633 


359 

3599 


MISCELLANEOUS  MACHINERY,  EXCEL'  ELECTRICAL; 

Miscellaneous  Mochineiy,  Except  Electrical  (s>  90;  090). _ Establish¬ 

ments  primarily  engaged  in  manufacturing  machinery  and  parts 
except  electrical,  nat  elsewhere  classified,  such  as  pistons  and 
piston  rings,  carburetors,  metallic  packing,  ond  amutemenl  park 
equipmenl.  This  industry  also  Includes  establishments  primorily 
engaged  In  producing  ar  reoalrlng  machine  ond  equipmenl  parts, 
n.e.c.,  on  O  (ab  ar  ardor  bail,  far  alheri.  Thole  eitabliihmenti 
usually  aperole  on  a  iob,  ar  ardor  basis  and  are  equipped  wit), 
machine  tools  ond  other  power-driven  metalworking  machinery 
capable  af  manufacturing  a  wide  ronge  af  machine  and  equip, 
ment  part..  Machine  shop,  classified  in  this  induilry  are  charac¬ 
terized  by  their  method  of  operation  rather  than  their  product, 
ond  the  foct  that  they  may  be  primarily  engaged  in  repair  work 
does  nal  exclude  them  from  Ihi.  clos.ificallan;  however,  machine 
shops  engaged  exclusively  in  repair  work  ore  classified  In  repair 
Industries. 

Altlough  generally  characterized  by  method  af  operation  rather 
thai  type  af  product,  establishment*  primarily  engaged  In  manu- 
fact  Jring  the  fallowing  product*  ore  doiiified  In  Induitry  3599: 
met  j|  bellow*,  bushing*  mochined  from  purchased  calling*,  car- 
bufitors,  cotopult*,  bailer-tube  deoner*,  valve  cares,  hydraulic 
cy  riders,  Iron  flasks,  flexible  metai  hose  and  tubing,  metallic 
pocking  (except  asbestas-melallic),  pistons  and  piston  rings,  and 
Intake  and  exhaust  valves  far  internal  cambusitlon  engines. 


ELECTRICAL  MACHINERY,  EQUIPMENT,  AND  SUPPLIES 
This  ma|ar  group  includes  establishments  engaged  In  monufoc- 
tunng  machinery,  apparatus,  and  supplies  far  the  generation,  storage, 
tronsmisnan,  transformation,  and  utilization  of  electrical  energy.  The 
manufacture  af  household  applionces  Is  included  In  this  group,  but 
industrial  machinery  ond  equipment  powered  by  built-in  or  detachoble 
electric  motors  is  classified  in  Major  Group  35. 


361  ELECTRIC  TRANSMISSION  AND  DISTRIBUTION  EQUIPMENT: 

3611  Electrical  Meosuring  Instruments  ond  Test  Equipment  (S-84;  C-78). 

Establishment*  primarily  engaged  in  manufacturing  packet, 
portable,  ponelboord  ond  grophlc  recording  Instruments  for  meos- 
unng  electricity,  such  as  voltmeters,  ammeters,  wattmeters,  watt- 
hour  meters,  demond  meters  and  other  meters  ond  indicating  In¬ 
struments..  This  industry  also  includes  establishments  primarily 
engaged  in  manufacturing  anolyzers  far  testing  the  electrical 
characteristics  af  internal  cambustian  engines,  radio  apparatus. 


3612 


3613 


Power,  Distribution  and  Specialty  Transformer*  (S-92;  C-94). _ Es¬ 

tablishments  primarily  engaged  in  manufacturing  power,  distribu¬ 
tion  and  specialty  transformers.  Establishments  primarily  engaged 
in. manufacturing  radio  frequency  ar  voice  frequency  transformers, 
ca.i*  ar  chokes  are  clossified  In  Industry  3679,  and  resistor  weid- 
ing  transformer!  In  Industry  3623. 

Switchgear  and  Switchboord  Apporotus  (5-87; 
C-89). — Eslabliihmenli  primorily  engaged  In  manufacturing 
switchgear  and  switchboord  apparatus.  Important  pradu'l.  af  thl. 
industry  include  power  switches,  circuit  breoker.,  power  switching 
equipment,  and  similar  switchgear  far  general  Industrial  applica¬ 
tion;  switchboards  and  cubicles,  control  and  metering  panels, 
o°wer  fuse  mounting.,  and  .Imilar  .wilchboord  apporalu.  and 


C-20 


362 

3621 


3622 


3623 


3624 


3629 


363 

363  1 


3632 


3633 


3634 


3635 


3636 


3639 


supplies.  Establishments  primarily  engaged  in  manufacturing  In* 
duti rial  controls  are  clas'*r'.fd  in  industry  3622,  and  those  manu¬ 
facturing  current  carrying  wiring  devl :es  in  industry  3643. 


ELECTRICAL  INDUSTRIAL  APPARATUS: 

Motors  and  Generators  | S ■  8 1 ;  C-84).— Esloblishmenls  primarily  en¬ 
gaged  in  manufacturing  electric  motors  (except  slorting  matars) 
and  power  generators;  motor  generator  sets;  railway  motors  and 
control  equipment;  and  matars  generators  and  central  equipment 
for  gasoline  electric  and  ail  electric  busses  and  trucks.  Establish¬ 
ments  primarily  engaged  in  nanufacturing  lurbageneratari  are 
classified  In  industiy  3511  and  starting  matars  ond  bottery  charg¬ 
ing  generators  lar  internal  combustion  engines  in  Industry  3694. 


Industrial  Centals  (S  79;  C-79). — Establishments  primarily  engaged 
in  manulacturing  malar  starters  and  controllers,  central  accessa¬ 
ries,  electronic  controls,  and  other  industiral  controls.  Establish¬ 
ments  primarily  engaged  in  manufacturing  automatic  temperature 
controls  a*e  classified  in  industry  3822. 


Welding  Apparatus  ( S -93 ;  C- 8 9) .* — Establishments  primarily  engaged 
in  the  manufacture  at  welding  apparatus  and  accessaries.  Impor¬ 
tant  products  af  this  industry  include  arc  welding  machines,  spot, 
prajectian,  seam,  flash  and  other  resistance  welders,  welding 
electrodes,  electrode  holders  and  other  welding  machine  accessa¬ 
ries.  Establishments  primarily  engaged  in  coating  welding  wire 
tram  purchased  wire  ar  wire  drawn  In  the  same  establishment 
are  alsa  included.  Establishments  primarily  engaged  in  manufac¬ 
turing  gas  welding  apparatus  are  classified  in  industry  3548. 


Corbon  and  Graphite  Products  15-93;  096).— -Establishments  primar¬ 
ily  engaged  In  the  manufacture  af  carbon  and  graphite  products 
for  use  In  the  electrical  Industries.  This  industry  comprises  estab¬ 
lishments  primarily  engaged  in  manufacturing  lighting  carbons; 
carbon,  graphite,  and  metal-graphite  brushes  and  brush  stack; 
carbon  ar  graphite  electrodes  far  thermal  and  electrolytic  uses,- 
ond  other  carban,  graphite,  and  metal-graphite  products  for  use 
In  I  hr-  electrical  industries. 


Electrical  Industrial  Apparatus,  N.E.C.  (S-SO;  072). — Establish¬ 
ments  primarily  engaged  in  manufacturing  industrial  and  cammer 
ciai  electric  apparatus  and  equipment,  n.e.c.,  such  as  blasting 
machines,  and  fixed  and  variable  capacitors,  condensers  and  rec¬ 
tifiers  far  industrial  application. 

Establishments  prima.ily  engaged  in  manufacturing  xed  and  var¬ 
iable  capacitors  and  condensers  far  electronic  end  products  are 
classified  in  Industry  3679,  and  rectifiers  tar  electronic  end  prod¬ 
ucts  in  industry  3674. 


HOUSEHOLD  APPLIANCES: 

Household  Caaking  Equipment  (5-87;  072). — Establishments  primar¬ 
ily  engaged  in  manufacturing  household  caaking  equipment,  such 
as  stoves,  ranges,  and  ovens.  Establishments  primarily  engaged  in 
manufacturing  household  caaking  appliances,  such  as  hat  plates, 
grills,  percolators,  and  toasters  are  classified  in  induslry  3634. 
Establishments  primarily  engoged  in  manufacturing  commerclol 
caaking  equipment  are  classified  in  Industry  3589. 


Household  Refrigerators  and  Home  and  Farm  Freezers  (S-66;  099). 
•— Establishments  primarily  engaged  In  manufacturing  household 
refrigerators  and  home  and  farm  freezers.  Establishments  pri¬ 
marily  engaged  In  manufacturing  commercial  and  Industrial 
refrigeration  equipment,  packaged  room  coalers,  and  dehumidi¬ 
fiers  are  classified  in  Industry  3585. 


Household  Laundry  Equipment  (5-89;  087).— Establishments  primar¬ 
ily  engaged  in  manufacturing  laundry  equipment  such  as  woshing 
machines,  wringers,  dryers,  and  iranefs  for  household  use.  Estab¬ 
lishments  primarily  engaged  in  manufacturing  commercial  laundry 
equipment  are  classified  In  industry  3582. 


Electric  Housewares  and  Fans  ($-87;  081 ).— Establishments  pri¬ 
marily  engaged  in  manufacturing  electric  housewares  far  heat¬ 
ing,  cooking,  and  other  purposes;  and  electric  fans.  Impartont 
products  af  this  Industry  include  electlrc  air  heaters,  bed  cover¬ 
ings.  blenders,  broilers,  deep  fat  fryers,  flat  irons,  food  mixers, 
hot  ploies,  percolators  and  coffee  makers,  roasters,  toasters,  desk 
and  bracket  fans,  and  hassack  or  fiaar  fans, 


Household  Vacuum  Cleaners  (S-87;  080),—  Establishments  primarily 
engaged  in  manufacturing  vacuum  cleaners  far  household  use. 
Establishments  primarily  engaged  In  manufacturing  vacuum  cleon- 
ers  far  industrial  use  are  classified  in  industry  3589. 


Sewing  Machines  ( S- 90-95;  096).— Establishments  pr'marily  en¬ 
goged  In  manufacturing  sewing  machines  far  domestic  and  in¬ 
dustrial  use. 


Household  Appliances,  N.E.C.  IS-79;  C-79).— Establishments 

primary  engaged  in  manufacturing  household  appliances,  n.e.c., 


365 

3651 


3652 


366 

3661 


367 

3671 


such  as  hot  water  heaters,  dishwashers,  and  faad  waste  disposal 
units. 


364 

3641 


ELECTRIC  LIGHTING  AND  WIRING  EQUIPMENT: 

Elactric  Lamps  (S-95;  096).— Establishments  primarily  engaged  in 
manufacturing  elects ic  b-ilbs,  tubes  ond  related  light  sources.  Im¬ 
portant  products  of  this  industry  include  incandescent  filament 
lamps,  vapor  and  fluorescent  lamps,  phat  flash  ana  phata-flaad 
lamps,  electratherapeutic  lamps,  units  far  violet  and  infra¬ 

red  radiation  and  other  electric  light  sources.  Establishments 
primarily  engaged  in  manufacturing  gijss  blanks  far  bulbs  are 
classified  in  industry  3229;  and  lamp  components,  such  as  fila¬ 
ments,  supports,  lead-in  wires  and  cold  calhade  fluorescent  lamp 
electrodes  in  industry  3699. 


3642 


Lighting  Fixtures  (5-93;  093). — Establishments  primarily  engaged 
in  manufacturing  lighting  fixtures  and  equipment  af  any  type,  In¬ 
cluding  electric  and  gas  lighting  fixtures;  carbide,  kerosene  and 
gasoiina  lamps;  ond  metal  reflectors  and  fittings.  Establishments 
primarily  engaged  In  pradudnn  glassware  far  lighting  fixtures  ara 
c  1  os  si  fied  in  Major  Group  32;  electric  light  bulbs,  tubes  and  re¬ 
lated  light  sources  in  industry  3641. 


3643 


Current  Corrylng  Wiring  Devices  ($-80;  0  83). — Establishments  pri¬ 
marily  engaged  In  manufacturing  current  carrying  wiring  devices. 
Important  products  of  this  Industry  Include  atlachment  plugs  and 
caps,  convenience  outlets,  lamp  sockets  and  receptacles,  snap 
switches,  conductor  connectors,  overhead  trolley  line  material, 
rail  bands  far  both  prapulslan  and  signal  circuits,  lightning 
arrestors,  and  other  lightning  protective  equipment. 


Nancurren  Carrying  Wiring  Devices  (S-77,  080). — Establishments 
primarily  engaged  In  manufacturing  nancurrent  carrying  wiring 
devices.  Important  products  af  I h is  Industy  include  conduits  and 
fittings,  electrical  Insi  latars  and  Insulalian  materials,  except  por¬ 
celain  insulators  (Inrustry  3264)  and  glass  insulators  (ii  dustry 
3229);  outlet  swlLn  ond  fuse  boxes;  and  pole-line  hardw2,\. 


RADIO  AND  TELEVISION  RECEIVING  SETS,  EXCEPT  COM¬ 
MUNICATION  TYPES: 

Radio  and  Television  Receiving  Sets,  Except  Communication  Types 
( S - 9 1 ;  096). — Establishments  primarily  engaged  In  manufacturing 
equipment  far  home  entertalnmenl.  This  Industry  also  includes  es¬ 
tablishments  primarily  engaged  In  manufacturing  public  address 
systems,  and  music  distribution  apparatus,  except  recards.  Estab¬ 
lishments  primarily  engaged  In  manufacturing  recards  are  classi¬ 
fied  in  industry  3652;  radio  ond  television  receiving  type  tubes 
in  industry  3671;  and  totevislan  receiving  type  calhade  ray  tubes 
in  Industry  3672. 


Phonograph  Records  (5-99;  097). — Establishments  primarily  en¬ 
gaged  In  manufacturing  phonograph  records  and  pre-recarded 
magnetic  tapes.  Establishments  primarily  engaged  In  manufactu- 
ing  electronic  equipment  for  home  entertainment,  except  records, 
ore  classified  in  industry  3651. 


COMMUNICATION  EQUIPMENT; 

Telephone  and  Telegroph  Apporolus  (S-95;  095)  ’.Establishments 
primarily  engaged  In  manufacturing  wire  telphone  and  telegraph 
equipment  and  parts  especially  designed  for  telephone  and  tele¬ 
graph  use. 


Radio  and  Television  Transmitting,  Signaling,  and  Delectian  Equip¬ 
ment  and  Apparalus  (S-88;  091 ).— Establishments  primarily  en¬ 
gaged  In  manufacturing  (1)  radio  and  television  braodcastlng 
equipment;  (2)  elertrlc  communication  equipment  ond  parts,  ex¬ 
cept  telephone  and  lelegroph;  (3)  electronic  field  detection  appa¬ 
ratus,  light  and  hejt  emission  optrollon  apporafus,  abject  detec¬ 
tion  apparatus  .id  navigotianal  electronic  equipment,  and 
aircrc  ll  and  mis  ile  control  systems;  ond  (4)  other  electric  and 
eiectrpnlc  communication  ond  signollng  products,  n.e.c.  Establish¬ 
ments  prlmorlly  engaged  in  manufacturing  Ironsmittlng  tubes  are 
classified  in  Industry  3673. 


ELECTRONIC  COMPONENTS  AND  ACCESSORIES: 

Rodia  and  Television  Receiving  T/pe  Electron  Tubes.  Except  Cath¬ 
ode  Ray  ($-89;  095). — Esloblishmenls  primarily  engaged  in  man¬ 
ufacturing  radio  and  television  receiving  type  electron  tubes,  ex¬ 
cept  cathode  ray  tubes.  Establishments  primarily  engaged  In 
manufacturing  television  receiving  type  cathode  ray  tubes  are 
classified  In  industry  3672;  transmuting  tubes  in  Industry  3673; 
X-ray  tubes  In  Industry  3693;  ond  electronic  equipment  tar  home 
entertainment,  except  tubes,  In  Industy  3651. 


Cathode  Pay  Picture  Tubes  (5-85-90;  C- 90). -—Establishments  primar¬ 
ily  engaged  In  manufacturing  television  receiving  type  cathode 
ray  tubes.  Establishments  primarily  engaged  in  manufacturing 
other  real  and  television  receiving  type  electron  tubes  are  clas¬ 
sified  in  inojstry  3671;  and  transmilting  tubes  In  industry  3673. 


C-21 


3673  Tran, mil, ,ng,  indu.trlol.  and  Special  Purpo,.  Electron  Tub.,  (S-80- 

....  —“,obh, hm.nl,  primarily  .ngao.d  In  manufacturing  Iron,- 
muting,  induifrlol,  and  ip.cial  purpai.  .lac, ran  lub.i,  Eilobllih- 
m.nl,  primarily  .ngag.d  In  manufacturing  radio  and  l.l.yl.lan 
ran, mil,, ng  .qulpm.n,  ar.  ckmlfi.d  in  Indu.lry  3662,  radio  and 
television  receiving  ,ub«,  in  lndu„ry  3671,  tel.vl.lon  ,. dying 
typ.  cat  had.  ray  tub.,  In  indu.try  3672,  and  X-ray  ,ub.,  In  In. 
auwry  3693. 

3674  Semiconductor  (Solid  Slot.)  and  Related  D.vlc.,  (S-88,  C-92)  -Ei 

primarily  .ngag.d  In  manufacturing  ..mlcanduclar 
>°j d  I,a,e>  and  t®iol.d  d.vlc., ,  ,uch  a,  , .mlcanduclar  diode, 
and  .lock,,  Including  rectifier,;  Iran, I, ton,  ,alor  cell,,  ond  light 
ion, i, rv.  i.miconductor  (tolld  „at.|  d.vlc,. 

Thl,  indu.try  »a,  not  Included  In  ,h.  Standard  Indu, trial  Clo,,ifl. 
cation  in  1958.  In  the  lattar  year  It  wa,  part  o,  induilry  3679. 

3679  Electronic  Component,  and  Acc.norl.i,  N  E.C.  (S  89,  C-78)  — E,. 

tabllihm.nl,  primarily  engaged  In  manufacturing  ipeclolly  re, I,, 
lor,  for  electronic  end  product,,  Inductor,;  .1. trank  tramform.i, 
and  capacitor,;  and  other  electronic  component,,  nee. 
E, tobli.hm.nl,  primorlly  engaged  In  manufacturing  re,!, tor.  In¬ 
ductor,,  and  Iran, form.,,  fa,  telephone  and  telegraph  apparalu, 
or.  datufled  in  Indu, try  3661;  electric  lamp,  in  Indu.lry  3641- 
3674 .amlcottductar  (.olid  ,lal.)  and  related  device,  In  lndu.tr, 

Thi,  indu.lry  in  1963  differ,  from  the  claiiiflcallon  in  1958,  In- 
dumy  3674,  o  separate  Indu.lry  In  1963,  wa,  formerly  port  of 

369  suppuLes^NE0US  electrical  machinery  equipment  and 

369,  Storage  .'nllerie,  (S-98,  C-99) — E.tablU hment,  primarily  engaged 
in  the  mjnufaclur.  of  tlorag.  ball.rie,  far  oulomabll.i,  truck, 
fcrm  tractor,  and  bu„e,  a,  well  a.  .laroge  boll.rl.i  far  form 
u.e.,  communication,  ,y,l,m,  and  rallrood  equipment.  Part,  tar 
■  tarog.  batter,.,  or.  al,a  Included  In  thi,  Induilry, 

3692  Primary  holler!.,.  Dry  ond  Wet  (S-96;  C-91 ).— E.tabli.hment,  prl- 

marily  engaged  in  the  manufacture  af  dry  and  wet  cell  primary 
boll.,,.,  for  floihilght,,  railroad  lantern,  hearing  aid.,  portable 
radio,,  farm  radio.,  and  gnnerol  purpo.e,  o,  well  o>  part,  and 
supplies  for  primory  bolterlei. 

3693  Radiographic  X-ray  fluaro.coplc  X-ray  and  Other  X-,ay  Apparalu, 

and  Tube,  (S-83,  -80).— Elfoblilhmentl  primarily  engoged  in 

manufacturing  radiogruohlc  X-roy,  Buora.caplc  X-roy,  ond  thera- 
peutlc  X-roy  opporolu,  and  lube,  for  medical,  Indudi.ui,  ,.,.a,ch 
ond  control  application,  E.tabli.hment.  primarily  engaged  In 
manufacturing  radio  receiving  typ.  tube.  ar.  clo„ifl.d  In  Indu.lry 
1671;  television  receiving  cathode  ray  lube.  In  Induilry  3672; 
Iran, milling  tube,  In  Indu.try  3673;  and  elect, alh.rop.ullc  lamp 
unit,  for  ullro-violot  and  Infro-r.d  radiation  In  indu.try  3641. 

3694  Electrical  Equipment  for  Internal  Cambu.tion  Engine,  (S-93;  C-81) 

Establishment,  primorlly  engoged  In  manufacturing  leal 
mqulpmanl  for  Internal  combu.lian  engine,.  Important  product,  of 
thl.  indu.try  Include  karting  motor,  and  generator,  for  autr  no- 
bile,  and  aircraft,  and  Ignition  apparalu,  for  internal  combo,- 
tribalor",0  n<"'  ln'ludl"°  ,parl1  piuo,r  magneto.,  coll.,  and  di>- 

3699  El««trleal  Mochlnery,  Equipment,  and  Supplie,  N.E.C.  (S-90  C- 
9  ).  Establishment,  primarily  engaged  in  manufacturing  elec¬ 
trical  machinery,  aqulpment  and  .upplla,  n  e  c. 

37  TRANSPORTATION  equipment 

_ _  T,hi,|  mo|°'  8,oup  inciudt»  e.tabli.hment,  engaged  In 

by  load  a"8  '1  “T  'ra"'p0'«»i'’"  af  pa,„n„r,  and  cargo 
men  i  n  1 "d  ’’  '’D0r,0n'  Pfodud,  producod  by  establish- 

.hla  u  *  ,?  a*  mol°'  °'°up  i,Kiud'  mo,or  v*h|c!e>,  aircraft, 
inulnm.  .  \  ”“lpm<"”-  and  ml.c.llan.ou,  tran.partotlan 

equipment  ,uch  o,  motorcycle,,  bicycle,,  and  hor.o  drawn  vehicle,. 

371  MOTOR  VEHICLES  AND  MOTOR  VEHICLE  EQUIPMENT- 

Trooc.aHd  8,u  80di',r  IS'88'  C-84)—  E.tabli.hment,  primarily  en. 
gaged  m  the  monufodur.  af  truck  and  bu,  bodl.,,  for  ,ala  ,.p- 
arot.ly  or  for  o.l.mbly  an  purcha.ed  cha,,i,.  E, tobll.hm.nl,  prl. 
an  y  engaged  In  manufacturing  complete  truck,  and  burn,  are 

onTbu*.  ‘I  '"dk‘,rV  27'7,  °nd  ,,ampod  b»d7  Part,  for  truck, 
ond  buiiet  In  Induilry  3461. 

3715  Truck  Trailer,  (S-92;  C-93) — E.lobll, hment,  primarily  .ngagad  in 
the  manufacture  of  truck  trailer,  and  truck  traitor  cha..i,  for  ,ale 
separately,  but  not  engaged  In  manufacturing  complete  truck, 

°"ll  Establishment,  primorlly  angoged  In  manufacturing 

trailer  bod.e,  ora  doxlfied  in  Indu.try  3713.  Tha.e  primarily 
iio fled  In  manufactur.nfl  potienoor  car  trailer!  ara  claimed  in  In- 
du,ry  3799:  ond  tho.e  primarily  engoged  in  manufacturing 
tfoiier  coochet  are  dossiffad  in  Induilry  379], 


3717  Motor  Vehicle,  and  Part,  (S  97;  C-98)' .-E.tabli.hment,  primarily 
engaged  In  manufacturing  or  ot.embly  af  complete  pa„enge,  ou. 
lamobilei,  cor  bodl.,,  truck,,  comm.rdol  cor,  and  bu„e,  (except 
trackless  trolley,  indu.lry  3742),  , pedal  purpa,.  motor  v.hlda. 
such  a,  ambulance.,  fir.  engine.,  taxicab,,  ,cout  car,,  p.r.ann.l 
corner,,  amphibian  motor  vehicle,,  and  .elected  port,  and  occe,. 
sorle,  for  motor  vehicle,.  E.lobll, hm.nl,  primarily  engaged  in 
manufacturing  motor  vehicle,  on  purcho.ed  cho»i,  (ombulonce, 
fire  enflinei,  etc.)  are  classified  in  industry  37»3, 

in  the  1963  Census  of  Manufacturers,  os  in  1958  the 
three  SIC  Indu, trie,  (371  1,  3712,  and  17)4)  have  been  combined 
become  of  a  maior  problem  of  defining  the  reporting  unit  in 
term,  of  the,.  Indu, trie,.  Thl,  difficulty  orl.e,  from  the  fad  that 
many  large  e.lobll, hment,  hove  Integrated  operation,  which  In¬ 
clude  the  production  of  port,  ar  bodie.  and  the  o..embly  af 
complete  vehicles  at  the  some  locotion, 

Included  in  Indu.try  3717  or.  ,uch  port,  a,  pa„.ng.r-cor  bad!.,, 
motor  vehicle  engine,  (except  die.ei),  brake,,  dutch.,,  axle,,  ra- 
diotori,  differential,,  iron, ml,, Ion,,  wheel,  ond  from..,  wind- 
shield  wipers,  automotive  bumpers,  camshaft,,  connecting  rod, 
crankshaft  ooembliei,  cylinder  h.vd.,  drive  .holt,,  exhou.l  ,y,. 
tern, .fuel  system,,  heater,,  hood,,  horn,,  in.trum.nt  board  o,- 
ternbliei,  lubrication  lyit.m.,  muffler,,  power-tran.mis.lon  equip, 
m.nt,  r.or-axl.  hou.lng,,  ,hock  ab.arb.r,,  , leering  m.choni.rm, 
umver.ol  tolnts,  wheel  rim.,  windshield  from.,,  and  outamobil. 
accessories,  n.e  c. 

A  coniiderobl.  number  of  component,,  part,,  ind  acceuarle,  for 
motor  vehicle,  ore  not  danified  in  Indu.try  37  7  but  are  clo..i- 
fled  In  other  Standard  Industrial  Clo.iiflcatlan  indu, trio,  based  an 
the  choroctenitlc  of  the  product  ittolf  rather  than  the  u,e  to 
Which  It  I,  put.  Among  the  more  Important  of  the,,  are  automo- 
''V*  h°'d induitry  3429,  automotive  .tarnplng.,  Indu.try 
3461;  die'rl  ond  lamidle.el  engine,,  Industry  3519;  sealed  beom 
and  olh.  electric  lamp,,  Indu.try  3641,  molar  vehicle  lighting 
fixture,,  industry  3642,  lira  and  Inner  lube,,  Induilry  3011;  auto¬ 
mobile  jlot,  indu.try  3211;  ignition  equipment  ,„ch  a.  ,pa,k 
Plug,,  Jlttrlbutors,  , witch.,.  Ignition  coil,,  generator,,  cranking 
motor,  etc-  indu.try  3694;  storage  butter!.,,  indu.try  3691;  au- 

dudry  3599*^'°*'  ind“"rV  34SI‘  °"d  '“tburetor.  and  pi, Ion.,  In- 

372  AIRCRAFT  AND  PARTS; 

3721  Aircraft  (S-69,  C-96) —E.lobll, hment,  primorlly  .ngagod  in  mono- 

factoring  ar  a„.mbling  complete  aircraft.  Thi,  Indu.try  Include, 
e.tobluhm.nt,  primarily  engaged  In  foctory  typ.  olrcraft  modifl- 
cohon  on  a  contract  or  fee  ba,l,.  E.tobll.hment,  primarily  en- 
gaged  ,n  manufacturing  engine,,  propeller,,  and  other  aircraft 

°nd  equipment  or.  do, lifted  In  Industrie,  3722 

37/3,  ond  3729. 

3722  Aircraft  Engine,,  and  Engine  Part,  (S-87,  C-93)._E,tobli,hmont, 

primorlly  engaged  ,n  manufacturing  aircraft  ongin.,,  campl.t. 
ml,„le  or  ,pac.  vehicle  engine,  and/or  propui.lon  unit,  ond 
thslr  ports. 

3723  Aircraft  Propeller,  and  Propeller  Part,  (S-48;  C-81 ), -E.tobll.hment, 

primarily  or  lassd  in  manufocturinfl  alrcroft  propellers  ond  pro- 
pelier  ports. 

3729  Alrcofl  Port,  and  Auxiliary  Equipment,  N.E.C.  (S-75;  C-59).— Es¬ 
tablishment,  primarily  engoged  In  monufodurlng  olrcraft  part, 
ond  aux  I, ary  equipment,  n.o.c.  E.tabli.hment,  primarily  engaged 
in  manufacturing  or  assembling  complete  aircraft  ore  dotiifled  In 
industry  3721,  aircraft  engine,  and  port,  In  indu.try  3722  pro¬ 
peller,  and  propeller  port,  In  Indu.try  3723,  aeronautical  In.tru- 
ment.  In  Industry  3811,  and  oeronoulicol  eiectricoi  equipment  In 
Indu.try  3694. 

373  SHIP  AND  BOAT  BUILDING  AND  REPAIRING: 

3731  Ship  Building  and  Repairing  (S-92;  C-99).— E.lobll, hment,  primarily 

ongrigod  In  building  ond  repairing  all  type,  of  ship,,  barge,, 
canal  boat,  and  lighter,,  whether  propelled  by  soil  or  motor 
Power  or  towed  by  other  craft.  Thl,  indu.lry  ol,o  included  the 
conversion  and  roconv.r.ion  of  ship,.  E.tobll.hment,  primorlly  en- 
gaged  tn  fabr, eating  .Irudurol  assemblies  or  component,  for  .hip, 
or  subcontractor,  engaged  In  ,hip  pointing,  joinery,  carpentry 
work,  electrical  wiring  Installation,  ate.,  ore  not  cla, lifted  In 
this  industry. 

3732  8ao*  Building  ond  Repairing  (S-97,  C- 95 ) —E.lobll, hment,  primorlly 

engager’  in  building  ond  repo' ing  of  boot,,  except  rubber  boot, 
(Indu.lry  3069).  E.tobll.hment,  primorlly  engoged  In  deonlng 
ond  daring  boot,  ond  the  rental  of  dock  ,poco,  ond  yocht  club, 
or®  classified  In  nanmanufacturinfl  industries. 

374  RAILROAD  EQUIPMENT: 

3741  Locomotive,  and  Port,  (S-83,  C-90>.-E,lobli, hment.  primorlly  en. 

gaged  In  building  and  rebuilding  locomotive,  (Including  frame. 
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and  parti,  n.e.c.)  of  any  type  ar  gauge.  Railroad  ihaps  rebuild¬ 
ing  ond  repairing  lacamatives,  ar  building  new  locomotives,  are 
classified  in  Malar  Group  40. 

3742  Railroad  and  5treet  Car*  ($-9lj  C-93). — Establishment*  primarily 
engaged  in  building  and  rebuilding  railroad,  street,  and  rapid 
tronslt  cart  and  car  equipment  far  operation  an  rail*  far  freight 
ond  possenger  service.  This  industry  also  Includes  establishment* 
primarily  engaged  in  manufacturing  trackless  trolley  busses.  Es- 
tablithments  primarily  engaged  in  manufacturing  mining  cars  are 
classified  in  industry  3532.  Repair  shop*  owned  and  aperated  by 
railroad  ar  local  transit  companies,  rebu  ding  ar  repairing  cart, 
ar  building  new  cor*  for  their  awn  occai  it,  ore  clossified  in  Mo¬ 
lar  Groups  40  ond  41. 

375  MOTORCYCLES,  BICYCLES,  AND  PARTS: 

3751  Motorcycles,  Bicycles,  and  Parts  (5  83;  C-93). — Establishments  pri¬ 
marily  engaged  in  manufacturing  motorcycles,  bicycles,  and  timi- 
lar  equipment  end  parts.  Establishments  primarily  engaged  In 
assembling  motorcycles  ar  bicycles  from  purchased  parts  are  also 
included  In  this  industry.  Establishments  primarily  engaged  In 
manufacturing  children's  vehicles,  except  bicyles,  are  classified 
in  industry  3943. 

379  MISCELLANEOUS  TRANSPORTATION  EQUIPMENT: 

3791  Trailer  Coaches  (5  98;  C  99) — Establishments  primarily  engaged  In 
manufacturing  trailer  coaches  (mobile  dwellings)  for  attochment 
ta  passenger  cars  and  pickup  caoches  (campers)  far  mounting  an 
pick-up  trucks. 

3799  Transportation  Equipment,  N.E.C.  (5-89;  C-75). — Establishments  pri¬ 
marily  engaged  in  manufacturing  transportation  equipment,  n.e.c. 
Establishments  primarily  engaged  In  manufacturing  industrial 
trucks,  tractors,  trailers,  and  stockers  are  c  ossified  in  industry 
3537,  and  children's  vehicles,  except  bicycles,  in  industry  3943. 

38  PROFESSIONAL  SCIENTIFIC,  AND  CONTROL.  NO 

INSTRUMENTS;  PHOTOGRAPHIC  AND  OPTICAL  GOODS; 
WVTCHES  AND  CLOCKS 

This  motor  group  ncludes  establishments  engaged  In  manufac¬ 
turing  mechanical  measuring,  engineering,  laboratory,  and  scientific 
research  instruments;  optical  Instruments  and  lenses;  surgical,  medical, 
and  dental  instruments,  equipment,  and  supplies,-  ophthalmic  goods; 
photographic  equipment  and  supplies,-  and  watches  and  clacks.  Estab¬ 
lishments  primorily  engaged  in  manufacturing  instruments  far  indicat¬ 
ing,  measuring,  and  recording  electrlcol  quantities  and  characteristics 
ore  classified  In  industry  3611. 

381  ENGINEERING,  LABORATORY,  AND  SCIENTIFIC  AND  RE¬ 
SEARCH  INST  ’UMENTS  AND  ASSOCIATED  EQUIPMENT: 

3811  Engineering,  Laboratory,  and  Scientific  and  Research  Instruments 
and  Associated  Equipment.  (5-84;  C-56). — Establishments  pri 
morily  engaged  in  manufacturing  laborotory,  scientific,  and  en¬ 
gineering  instruments  such  os  noutical,  novigatianol,  aeronaut!- 
col,  surveying,  drafting,  and  instruments  for  lobaratary  work  and 
scientific  reseorch  (except  optical  instruments,  industry  3831).  Es¬ 
tablishments  primarily  engaged  in  manufacturing  surgical  and 
medical  instruments  are  classified  in  indust  i  3841;  dental  instru¬ 
ments  and  equipment  in  industry  3843;  mechanicoi  measuring 
and  controlling  instruments  in  industry  3821;  mochinists'  precision 
measuring  tools  in  industry  3545;  instruments  far  indicating, 
measuring  and  recording  electrical  quantities  and  characteristics 
in  industry  3611;  watches  and  clocks  in  industry  3871;  measuring 
and  dispensing  pumps  in  industry  3586. 

382  INSTRUMENTS  FOR  MEASURING,  CONTROLLING,  AND  IN- 
DICATING  PHYSICAL  CHARACTERISTICS: 

3821  Mechanicoi  Meosuring  and  Controlling  Instruments,  Except  Automat¬ 

ic  Temperoture  Controls  (S-90;  C-83). — Esto’Jishments  primorily 
engaged  in  manufacturing  industrial  process  insi'uments  far  indi¬ 
cating,  recording,  measuring  and  controlling  temperature  (except 
automatic  temperature  controls,  industry  3822),  pressure  and  vac¬ 
uum,  fluid  flaw  and  liquid  level,  mechanicoi  motion,  ratotlon, 
humidity,  density,  acidity,  alkolinity  and  combustion;  dial  pres¬ 
sure  gauges;  physical  property  testing  apparatus  such  as  hard¬ 
ness,  tension,  compression,  tarsian,  ductility,  elasticity  testing  ap¬ 
paratus. 

3822  Automotic  Temperature  Controls  (S  82;  C-95).— Estobl  Ishments 

primorily  engaged  in  manufacturing  automatic  temperature  con¬ 
trols  octivated  by  pressure,  temperature,  level,  flow,  time,  or 
humidity  (including  pneumatic  controls)  af  the  type  principally 
used  as  components  af  household  apparatus.  Establishments  pri¬ 
morily  engaged  in  manufacturing  industrial  electric  controls  nre 
classified  In  industry  3622. 

383  OPTICAL  INSTRUMENTS  AND  LENSES: 

3831  Optical  Instruments  ond  lenses  ($-90;  C-61). — Establishments  pri¬ 


marily  engaged  In  the  production  af  optical  lenses  and  prisms, 
and  in  manufacturing  optical  instruments  such  as  microscopes, 
telescapes,  field  and  opera  glasses;  and  optical  measuring  and 
testing  Instruments  such  as  refroctameters,  spectrometers,  spectro¬ 
scopes,  calorimeters,  paiariscapes.  Establishments  primarily  en¬ 
gaged  In  manufacturing  eyeglass  lenses,  frames,  ar  fittings  are 
classified  in  industry  3851;  and  those  engoged  In  manufacturing 
sighting  ond  fire  control  instruments,  but  not  engoged  in  manu¬ 
facturing  optical  components,  in  Industry  1941. 

384  SURGICAL,  MEDICAL,  AND  DENTAL  INSTRUMENTS  AND 
SUPPLIES: 

3841  Surgical  ond  Medical  Instruments  and  Apporotus  (S- 88;  C-74).— fc.- 

tablishments  primarily  engaged  in  manufacturing  medical,  surgi¬ 
cal,  ophthalmic,  and  veterinary  Instruments  and  apparatus. 
Establishments  primarily  engaged  In  manufacturing  surgical  and 
orthopedic  appliances  ore  clossified  in  industry  3842;  end  elec- 
tralherapeutic,  electramedical,  and  X-ray  apparalus  in  industry 
3693. 

3842  Orthopedic,  Prosthetic  and  Surgical  Appliances  and  5upplles  (S-80; 

C-90). — Establishments  primarily  engaged  In  manufacturing  or¬ 
thopedic,  prosthetic,  and  surgical  appliances  and  supplies,  arch 
supports,  and  other  foot  opplionces;  frocture  appliances,  elastic 
hosiery,  abdominal  supporters,  braces,  and  trusses;  bondoges; 
surgical  gauze  ond  dressings;  sutures;  odhesive  topes  and  medi¬ 
cated  plasters;  and  personal  sofety  appliances  and  equipment.  Es¬ 
tablishments  primarily  engaged  in  manufacturing  surgical  and 
medical  instruments  are  classified  in  industry  3841.  Establish¬ 
ments  primarily  engaged  in  manufacturing  appliances  and  In 
the  personal  fitting  ta  the  individual  prescription  af  a  physi¬ 
cian  are  classified  in  trade  industries. 

3843  Dental  Equipment  and  Supplies  (S-94;  C-92). — Establishments  pri¬ 

marily  engoged  in  manufacturing  arlificiol  teeth,  dental  metals, 
allays  and  amalgams,  and  a  wide  vnriety  of  equipment.  Instru¬ 
ments  and  supplies  used  by  dentists,  dentol  laboratories,  and 
dental  colleges.  Dental  labarntaries  constructing  artificial  den¬ 
tures,  bridges,  inlays  and  other  dental  restorations  an  specifica¬ 
tions  from  dentists  are  classified  in  service  industries. 

385  OPHTHALMIC  GOODS: 

3851  Ophthalmic  Goads  (S- 86;  C-92). — Establishments  primarily  engaged 
in  manufacturing  ophthalmic  fromes,  lenses,  and  sunglass  lenses. 
Establishments  primarily  engoged  In  manufacturing  slit  lamps  are 
clossified  in  Industry  3841,  and  molded  gloss  blanks  in  Industry 
3229.  Establishments  primarily  engoged  in  grinding  lenses  ond  fit- 
til  ?  glasses  ta  prescription  are  classified  in  trade  Industries. 

386  PHOTOGRAPHIC  EQUIPMENT  AND  SUPPLIES: 

3861  Photographic  Equipment  and  Supplies  (5-95;  C-97). — Establishments 

primarily  engaged  in  manufacturing  (1)  photographic  apparatus, 
equipment,  parts,  attachments,  and  accessaries,  such  as  still  and 
motion  picture  cameras  and  prelection  apporotus;  photocopy  and 
microfilm  equipment;  blueprinting  and  diozatype  (white  printing) 
apporotus  and  equipment,-  and  other  photographic  equipment; 
and  (2)  sensitized  film,  paper,  doth,  and  plates,  and  prepared 
phatagrophlc  chemicals  far  use  therewith.  Establishments  primari¬ 
ly  engaged  in  nanufacturing  photographic  paper  stack  (unsensi¬ 
tized);  and  paper  mats,  mounts,  easels  and  folders  far  phata- 
grophic  use  are  classified  In  Moior  Group  26;  photographic  lenses 
in'  industry  3831;  photographic  glass  in  Maiar  Group  32; 
chemicals  far  technical  purposes,  not  specifically  prepared  and 
packaged  far  use  in  photography,  In  Maiar  Group  28;  and  pho¬ 
tographic  flash,  flood,  enlarger  and  projection  lamps  in  industry 
3641. 

ZS7  WATCHES,  CLOCKS,  CLOCKWORK  OPERATED  DEVICES, 
AND  PARTS: 

3871  Watches,  Clacks,  ond  Parts  Except  Watchcases  (S-82;  C-95). — Es¬ 

tablishments  primarily  engaged  in  manufacturing  clacks  (including 
electric),  wotches,  mechanisms  for  clockwork  operated  devices, 
and  clock  and  wotch  ports.  This  industry  includes  establishments 
primarily  engoged  in  ossembling  clocks  ond  watches  from  pur¬ 
chased  movements  and  cases.  Establishments  primarily  engaged  in 
manufacturing  watchcases  are  classified  In  industry  3872,  glass 
crystals  in  industry  3231,  and  unbreakable  crystals  in  industry 
3079. 

3872  Watchcases  (S- 86;  C-97!  —Establishments  primarily  engaged  in  the 

manufacture  of  watchcases,  for  sale  as  such.  Establishments  pri¬ 
marily  engaged  in  assembling  complete  watches  by  assembling 
purchased  movements  with  watchcases  af  their  awn  manufacture 
ore  clossified  In  industry  3871. 

39  MISCELLANEOUS  MANUFACTURING  INDUSTRIES 

This  major  group  Includes  establishments  primarily  engaged  in 
manufacturing  products  not  classified  In  any  other  manufacturing  mo- 
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lor  group.  Industrial  In  Ihli  group  fall  Into  fht  following  coltgarlan 
lawalry,  illvarwora  and  plaftd  worn;  muslcol  Initrumanlii  toys,  sport- 
Ing  and  athlatlc  goods;  pom,  pencils,  and  other  office  and  artists' 
matarlalii  button,  costume  nevalllai,  miscellaneous  nolloni;  braomi 
and  brushes;  marllclani'  gaadi,  and  athar  mlicallanaoui  monufactur- 
Ing  Induitrlai. 


391  JEWELRY,  SILVERWARE,  AND  PLATED  WAREi 

3911  lawalry  (Praciaui  Metol)  (S-92,  C-97).— Establishments  primarily  an, 

gagad  In  manufacturing  lawalry  and  othar  artlclai,  worn  an  ar 
carrlad  about  tha  parian,  madt  af  precious  matali  with  ar  with¬ 
out  itonei  (Including  tha  lading  of  itanai  whara  itanai  ora 
uiod),  Including  cigaratta  caiel  and  lighton,  vanity  caiai  and 
compacts;  trlmmlngi  far  umbralloi  and  canal;  and  lawol  lettlngi 
and  mauntingi,  Eitabliihmonli  primarily  ano-iad  In  manufactur¬ 
ing  coitumo  lawalry  from  nonpradoui  malr  .  and  othar  malarloli 
are  clottificd  In  Industry  3961. 

3912  Java  lari'  Finding,  and  Moterlals  (S-92;  C-89).— Eitabilrhm.nti  prl- 

morlly  angogod  In  monufodurlng  unanambled  lawalry  parti,  ond 
Hack  ihap  products  tuch  ai  iheot,  wira  and  tubing.  Establish- 
mend  primarily  engoged  In  lopldary  work  ara  c  loul  fled  In 
Industry  3913. 

3913  Lapldory  Work  (S-93;  C-81 ).— Eilabllihrr.enti  af  lapldarlei  primarily 

engaged  In  cutting,  dabbing,  tumbling,  carving,  engraving,  pal- 
lihlng,  ar  faceting  itanei  from  natural  or  man-made  predaui  ar 
•eml-predoui  gem  row  moterloli,  either  far  laie  ar  on  o  contract 
bold  for  the  trode;  In  recuttlng,  repallihlng,  and  letting  gem 
itanei;  ar  In  cutting,  drilling,  and  otherwise  preparing  lowoli  far 
Instruments,  dies,  wotchei,  chronometer!,  and  other  Industrial 
uiei.  Thii  Industry  Includes  the  drilling,  towing,  and  peeling  af 
re°l  or  cultured  peorli,  but  does  not  Include  the  manufodura  cf 
ortiflciol  pear's  (Industry  3961). 

3914  Silverware,  Plated  Ware,  ond  Stoinless  Steel  Wore  (S-95;  098). _ 

Estoblishmenfs  prlmorlly  engaged  in  manufocturlng  flatware  (In 
eluding  knives,  forks,  and  spoons),  hallow  ware,  toilet  wore,  e  • 
clesiastlcal  wore,  and  related  products  made  af  sterling  silver;  of 
metal  plated  with  sliver,  gold,  or  other  metal;  of  nickel  silver, 
af  pewter,  or  of  stoinless  steel. 

"Flofware”  U  defined  far  purposes  of  the  census  os  all  knives, 
forks,  spoons,  etc.,  mode  wholly  of  metal,  Including  stainless 
steel  knives,  forks,  and  spoons,  ond  corvlng  sets  with  metol  hon- 
dles.  Knives,  forks,  spoons,  etc.,  with  hondies  af  moterlals  other 
thon  metol  are  included  in  industry  3421, 

393  MUSICAL  INSTRUMENTS: 

3931  Musical  Instruments  (S-97,  C-92).~  Establishments  prlmorlly  engaged 
in  monufocturing  plonos,  with  or  without  ployer  attochmenfs;  or¬ 
gans;  other  muslcol  instruments;  and  parts  ond  moterlals  for  mu- 
slcol  instruments. 


394  TOYS,  AMUSEMENT,  SPORTING  AND  ATHLETIC  GOODS; 

3941  Gomel  and  Toys,  Except  Doll,  end  Children',  Vehiclei  (S-92;  C- 

91 ) — Eilabllihmenti  prlmorlly  engaged  In  manufacturing  Indoor 
gomei  ond  gome  sen  for  odulli  and  children,  and  mechonicoi 
and  nonmechanical  toyi.  Importont  producti  of  thii  Induitry  In¬ 
clude  namei  tuch  as  cheu,  checkeri,  dominoei,  punlei  ond 
other  Indoor  gomei;  ond  toyi,  such  01  toy  furniture,  doll  corrl- 
ogei  and  carti,  comtruction  letl,  mechonicoi  trains,  toy  gum 
and  oir  rifle*,  ond  other  mechonicoi  gomei  ond  toyi.  Establish- 
mentl  prlmorlly  engoged  in  monufocturing  dalli  are  cloiilfled  in 
induitry  3942;  children'!  outdoor  wheel  goodi  ond  vehiclei,  ex¬ 
cept  bicyclei,  In  Induitry  3943;  ond  iporting  ond  athletic  goodi 
for  children  and  adults  in  industry  3949. 

3942  Dolls  (S-80-85;  C-87J. — Establishments  prlmorlly  engoged  In  monu¬ 

focturing  doll*,  doll  porti,  ond  doll  clothing.  Establishments 
primarily  engoged  In  monufocturing  Huffed  toy  onimali  ore  alio 
Included  In  this  industry. 

3943  Children',  Vehiclei,  Except  Bicycle,  (S-71;  C-6S)— E.lobliihment, 

primarily  engoged  In  monufocturing  baby  carriogei,  Itrolleri,  ond 
gocorti;  children'i  velocipedei  ond  tricycle*,  coalter  wogom,  ploy 
cori.  Sleds  ond  other  children'i  outdoor  wheel  goodi  ond  vehlc- 
del,  except  bicyclei  (induitry  3751). 

3949  Sporting  ond  Athletic  Goodi,  N.E.C.  (S-93;  C-91  l.-Eitobll.hment, 
prlmonly  engaged  in  manufacturing  sporting  and  athletic  goads, 
n-e.c.,  such  as  fishing  tackle,  golf  and  tennis  goods;  boseball, 
football,  bosketboll,  and  boxing  equipment,  roller  skates  and  Ice 
skotes;  gymnosium  and  ployground  equipment,  billiard  and  pool 
tobies;  and  bowling  olleys  ond  equipment.  Establishments  primar- 
y  engaged  In  monufocturing  athletic  apparel  are  classified  in 
Ma|or  Group  23,  smoll  arms  ammunition  in  Industry  1961  and 
firearms  In  Industry  1951. 


395  PENS,  PENCILS,  AND  OTHER  OFFICE  AND  ARTISTS’ 
MATERIALS) 

3951  Pom,  Pan  Polnti,  Fountain  Pam,  Boll  Point  Pam,  Machonlcol  Pandli 

and  Porti  (S-90;  C-93J. — Eitabllihmnnti  prlmorlly  angagaj  In 
manufocturlng  pam,  pan  polnti,  fountain  pam,  boll  point  pam, 
raflll  corfrldgai,  and  parf,  for  pan,  and  machonlcol  pandli. 

3952  Laad  Pandli,  Croyom,  ond  Artliti'  Malarloli  (S-87,  C-90).— Eifob- 

llihmanti  primarily  angagad  In  monufocturing  load  pandli,  pandl 
laadl,  and  croyom;  malarloli  and  equlpmnnt  for  orf  work  luch  01 
airbrushes,  drawing  table,  ond  boards,  polettei,  sketch  boxes, 
pontogrophi,  artist* ’  colon  ond  waxes,  pyrography  good,,  draw¬ 
ing  Inks,  and  drafting  moterloli.  Eitabllihmanti  prlmorlly  an- 
goged  In  monufocturing  mechanical  pandli  ore  cloiilfled  In  In¬ 
duitry  3951,  ond  droftlng  Instruments  In  Induitry  3811. 

3953  Morking  Devleei  (S-84;  C-90).— Eitobllihment,  prlmorlly  engaged  In 

manufacturing  rubber  ond  metal  hond  itompl,  diet,  ond  seals; 
iteel  letters  and  figures;  ond  ttendli  for  u,e  In  pointing  or  mark- 
Ing. 

3955  Corbon  Paper  and  Inked  Ribbon,  (S-95;  C-83).— Establishment,  prl¬ 
morlly  engaged  In  manufacturing  corbon  paper  for  business  mo- 
chine,,  soles  kook,,  etc.;  spirit  or  gelatin  process  and  other 
stencil  paper;  ond  Inked  ribbons  for  butlnoil  mochlnes. 

396  COSTUME  JEWELRY,  COSTUMl  NOVELTIES,  BUTTONS,  AND 
MISCELLANEOUS  NOTIONS,  EXCEPT  PRECIOUS  METAL; 

3961  Coitumo  Jewelry  ond  Costume  Novelties,  Except  Precious  Metol  (S- 

95;  C-95).  Establishments  primarily  engaged  In  manufacturing 
costume  lewelry.  coitumo  novelties,  and  ornaments  mode  of  all 
materials,  except  precious  metal,  precious  or  semiprecious  stones, 
ond  rolled  gold  plate  ond  gold  filled  moterloli  (Industry  3911)! 

3962  Feathers,  Plumes,  ond  Artificial  Flower,  (S-97,  C-87J. _ Establish- 

ments  primarily  engaged  In  manufacturing  artificial  flowers, 
fruits,  ond  foliage  mode  from  all  materials  except  glass  (Industry 
3231);  In  producing  foncy  feathers,  plumes,  o-,d  articles  mode 
principally  of  feathers  ond  plumes;  and  curli-’n  dyeing,  ond  ren¬ 
ovating  ostrich  feathers  for  the  trode. 

3963  Buttons  (S-96;  C-87).— Establishments  prlmorlly  engoged  In  manu¬ 

facturing  buttons,  button  ports,  ond  button  blonkl  and  molds,  of 
oil  moterloli  except  precious  metal  and  precious  or  semiprecious 
stone,  (Industry  391 1 ). 

3964  Needles,  Pins,  Hooks  and  Eyes,  and  Similar  Notions  (S-91;  C-92). 

Establishments  primarily  engaged  In  manufocturlng  notions, 
such  as  machine  and  hond  needles,  pins,  hooks  and  eyes,  eye¬ 
lets,  buckles,  ond  slide  and  snap  fosteners. 

399  MISCELLANEOUS  MANUFACTURING  INDUSTRIES; 

3991  Broom,  ond  Brush.,  (S-89,  C-93).-E,fu  n.hm.nts  prlmorlly  en- 
goged  In  monufocturing  household,  Industrial,  ond  street  sweep¬ 
ing  brooms,  ond  brushes  such  as  point  brushes,  toothbrushes, 
toilet  brushes,  ond  household  ond  Industrial  brushes.  This  Indus¬ 
try  under  the  previous  classification  system  wo,  Industry  3981. 

3993  Sign,  and  Ajv.rtislng  Display,  (S-96;  C-95).— Establishment,  prl¬ 

morlly  engaged  in  monufocturing  electrical,  mechonicoi  cutout,  or 
plote  signs  ond  advertising  displays,  Including  neon  signs  and 
advertising  novelties.  Sign  pointing  shops  doing  business  on  a 
custom  boils  ore  classified  In  service  Industries.  Establishments 
prlmorlly  engoged  In  manufocturlng  electrical  signal  equIpme.'S 
are  classified  In  Industry  3662,  and  lighting  fixture,  In  Industry 
3642. 

3994  Mortician,'  Good,  (S-95,  C-98).— Establishment,  primarily  engaged 

In  -ufacturing  caskets,  coffins,  burlol  cases,  and  coffin  ship¬ 
ping  s,  whether  of  wood  or  other  materlot,  except  concrete 
(industry  3272);  morticians'  supplies  and  accessories,  such  o,  bur¬ 
ial  garments,  gloves,  slippers,  casket  linings,  ond  embalming 
fluids;  and  mortician,'  paraphernalia  and  equipment.  This  Indus, 
try  under  the  previous  c I ossi fscation  system  wot  industry  3988. 

3996  Linoleum,  Aspholled-Felt-Boie,  and  Other  Hard  Surfoce  Floor  Cover¬ 
ings,  N.E.C.  (5-82;  C198). —  Establishments  primarily  engoged  In 
monufocturing  linoleum,  osphalted-felt-base,  ond  other  hard  sur¬ 
foce  floor  coverings,  n.e.c.  Establishments  prlmorlly  engoged  In 
monufocturing  rubber  floor  covering,  ore  classified  In  Induitry 
3069,  ond  cork  floor  ond  woll  tile  In  Induitry  2499.  Also  exclud¬ 
ed  ore  establishments  primarily  engaged  in  manufacturing  unsup¬ 
ported  plastic  floor  covering,  (Industry  3079),  and  ospholt  tile 
ond  vinyl  asbestos  floor  tile  (Industry  3292).  This  Industry  un- 
der  the  previous  classification  system  wo,  Industry  3982. 

3999  Manufacturing  Industries,  Not  Elsewhere  Classified  (5-N.A.;  C- 
N.A.).— Establishments  prlmorlly  engoged  In  monufocturing  ml,- 
celloneous  fobricoted  producti.  Including  beouty  shop  ond  borber 
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shop  equipment;  hair  work;  tobacco  pipei  ond  cigarette  holders; 
coin  operated  amusement  mochines;  matches;  condles;  lamp 
shades;  dressed  and  dyed  furs;  umbrellas;  parasols  ond  cones; 
and  other  ortides,  not  elsewhere  classified. 

The  cade  number  for  this  industry  ir  the  Stadard  Industrial  Cos- 
sificatian  Manual  is  -mchanged,  but  the  content  af  the  Industry 
has  been  changed  from  the  picvious  classification  system.  The 
composition  af  the  industry  as  now  constituted  is  due  principally 
ta  the  inclusion  af  matches  (3983);  candles  (3984);  lomp  shades 
(3987);  furs,  dressed  and  dyed  (3992);  and  umbrellas,  porosols, 
and  canes  (3995)  in  industry  J999. 

ORDNANCE  AND  ACCESSORIES 

This  major  giaup  includes  establishments  engaged  in  manufac¬ 
turing  ortillery,  small  arms,  a;  d  related  equipment;  ommunitian;  com¬ 
plete  guided  missiles;  tanks  ond  specialized  tank  parts;  sighting  ond 
fire  control  equipment;  and  miscellaneous  aidnance  and  accessaries, 
n.o.c. 

GUNS  HOWITZERS,  MORTARS,  AND  RELATED  EQUIPMENT 
OVER  30  MM  (OR  OVER  1,18  INCHES): 

Gum,  Hawilzeri,  Maitars.  ond  Related  Equipment  (S-N.A.;  C-N.A.). 

Establishments  primarily  engoged  in  manufacturing  novol,  air¬ 
craft,  antiaiicraft,  tank,  caait  ond  field  ortillery  having  a  ' bore 
aver  30  mm  lor  aver  1.18  inch)  ond  component!.  Eitobllihmenti 
primarily  engoged  in  manufacturing  smell  arm!  and  part!  30  mm 
(or  1.18  inch)  and  below  are  classified  in  industry  1951, 

AMMUNITION,  EXCEPT  FOR  SMALL  ARMS: 

Guided  Missiles  and  Space  Vehicles,  Completely  Assembled  (S-94; 
C-69).  Establishments  primarily  engaged  in  manufacturing  com¬ 
plete  guided  missiles  and  !pace  vehicles  ond  in  doing  reseauh 
ond  development  an  complete  guided  missiles  and  space  vehicles. 
Establishments  engoged  In  manufacturing  guided  missile  compo¬ 
nents  and  in  doing  leseorch  ond  development  on  guided  missile 
components  ore  classified  in  industry  3729. 

Ammunition,  Except  for  Small  Aims,  N.E.C.  (S  70;  C-82).— Estob- 
lishnents  prlmorlly  engaged  in  manufocturing  ammunition,  n.e.c. 
ar  In  lauding  and  assembling  ommunilion  over  30  mm  (ar  aver 
1.18  inch)  tar  novol,  oircraft,  antiaircraft,  tank,  coast,  and  Feld 
ortillery;  including  component  ports.  This  Industry  also  Includes 
establishments  primorily  engaged  In  monufoduring  bombs,  mines, 
torpedoes,  grenudes,  depth  charges,  chemical  warfore  projectiles, 


ond  their  component  ports.  Establishments  primorily  engoged  In 
manufocturing  small  orms  ommunitlon  ore  clostified  In  industry 
1961;  explosives  In  industry  2892  ond  milltory  pyrotechnics  are 
dosslfied  In  Industry  2899. 

193  TANKS  AND  TANK  COMPONENTS: 

1931  Tanks  ond  Tank  Components  (S-95;  C  79).— Establishments  primorily 
engoged  in  manufacturing  or  ossembling  complete  lonks,  and 
specialized  components  for  tanks.  Establishments  primorily  en¬ 
goged  In  manufacturing  military  vehicles  other  thon  lonks  ore 
ckm'fied  in  Industry  Group  371  ond  tonk  engines  in  Industry 

194  SIGHTING  AND  FIRE  CONTROL  EQUIPMENT: 

1941  Sighting  ond  Fire  Control  Equipment  (S-57;  C-B0).— Establishments 
primorily  engaged  in  monufoduring  sighting  ond  fire  control 
equipment,  but  which  ore  not  engoged  in  manufocturing  optieol 
lenses  and  prisms.  Important  products  of  this  Industry  Include 
bomb  sights,  percentage  correctors,  wind  correctors,  directors  ond 
sound  locotors.  Estoblishments  engaged  in  manufocturing  optieol 
lenses  ond  prisms  ond  also  monufoduring  sighting  ond  firo  con¬ 
trol  equipment  are  classified  In  industry  3B3I. 

195  SMALL  ARMS: 

1951  Small  Arms  (S-95;  C-B2).— Establishments  primorily  engaged  In 
monufoduring  small  fireorms  having  o  bore  30  mm  |or  i.18 
inch )  and  below,  and  port,  for  small  fireorms.  Establishments  prl- 
manly  engoged  In  manufacturing  ortillery  ond  mortor,  hoving  o 
bore  over  30  mm  (or  1.18  inch),  and  components  ports  ore 
classified  in  Industry  1911. 

196  SMALL  ARMS  AMMUNITION: 

1961  Small  Arm,  Ammunition  (S-85-90;  C-92).— Establishment,  primorily 
engaged  in  monufoduring  ommunilion  for  small  orm,  hoving  a 
bare  of  30  mm  (or  I. IB  inch)  ond  below.  Estoblishments  pri¬ 
marily  engoged  in  monufoduring  ammunition  except  for  smoll 
orms  oie  classified  in  Industry  Group  192;  blasting  ond  dotonot- 
■  ng  cops,  and  sofety  fuses  In  Industry  2892;  and  fireworks  In  in- 
duslry  2899. 

199  ORDNANCE  AND  ACCESSORIES,  N.E.C.: 

1999  Ordnance  ond  Accessories,  N.E.C.  IS-7B;  C-69”).— This  industry 
comprise,  establishments  primarily  engoged  in  monufoduring  ord- 
nonce  ond  accessories,  n.e.c. 


APPENDIX  D: 

ECONOMIC  DATA  RELATING  TO  DOD  PROCUREMENT 
AND  THE  U.S.  ECONOMY 


Table  D-l 


THE  CHANGING  COMPOSITION  OF  FEDERAL  EXPENDITURES 
FISCAl  YFARS  1963,  1970  AND  1973 


$  Billion 

;  Percentage  of  Total 

1963 

1970 

1973 

1963 

1970 

1973 

Defense,  space,  foreign 
affairs 

1 

58.9 

87.7 

88.0 

53 

44 

34 

Older  income  maintenance 
programs 

28.4 

49.8 

74.9 

25 

25 

29 

Major  "Great  Society" 
programs 

1.7 

21.2 

35.7 

2 

11 

14 

Commerce,  transportation, 
natural  resources 

7.6 

11.6 

16.5 

7 

6 

6 

President  Nixon's  new 
initiatives 

•  •  • 

•  •  • 

6.4 

•  • 

•  • 

2 

$ 

Interest  (net) 

7.7 

14.4 

15.5 

7 

7 

6 

Other  programs 

7.2 

13.6 

19.3 

6 

7 

8 

Total 

111.5 

198.3 

256.3 

100 

100 

Expenditures  as  a  percentage 

of  full  < 

smployment  gross  national  product 

Total 

18.4 

20.3 

20.5 

•  •  • 

•  •  • 

•  •  • 

Total,  less  defense,  space 
foreign  affairs 

8.7 

11.3 

13.4 

•  •  • 

•  •  • 

•  •  • 

Source : 

The  Budget  of  the  United  States  Government,  for  fiscal  years  1973,  1972 
and  1965,  see  C.  L.  Schufze,  et  al..  Setting  National  ftiorities.  The 
1973  budget,  Washington,  D.C.:  The  Brookings  Institution,  1972. 


Table  D-4 


RELATIVE  DOD  PROCUREMENT  TRENDS 
(current  dollars) 


Procurement 


As  %  of  the  GNP 

As  %  of  the  Federal  budget 

As  %  of  the  DOD  budget 


1963 

1968 

2.9 

2.8 

14.9 

13.0 

33.4 

29.7 

Change  in 
Percentage 

1972  Points  1963-72 


Tables  D~2  and  D-5. 


$  , 


m. 


m  . 


f 


Table  D-7 


CURRENT  AND  1958  REAL  DOLLAR  EXPENDITURES 
IN  VARIOUS  CATEGORIES 
($  Billion) 


Item 

1963 

1968 

1972 

GNP 

590.5 

865.0 

1089.5 

Government 

Current 

Spending 

111.3 

178.8 

236.6 

Dollar 

DCD  Budget 

49.5 

78.0 

75.8 

Procurement 

16.6 

23.3 

17.9 

GNP 

551.1 

707.3 

769.4 

1958 

Government 

Dollar 

Spending 

103.1 

141.3 

150.9 

DOD  Budget 

45.8 

61.7 

48.3 

Procurement 

15.4 

18.4 

11.4 

Source; 

(1)  The  Budget  of  the  U.S.  Government  Fiscal  Year  1973 

(2)  Economic  Report  of  the  President,  1972 
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ITEMIZED  DOD  DIRECT  PROCUREMENT  FY1971-1973 
(in  billions  of  dollars) 


Procurement 


Item 

1971 

1972 

1973 

’ .  Aircraft 

3.483 

3.517 

3.487 

2.  Modification  of 
aircraft 

.834 

1.035 

.886 

3.  Spares  &  repairs 

.959 

.890 

.981 

4.  Support  Equip.  & 
facilities 

1.056 

1.012 

.495 

TOTAL  DIRECT 

AIRCRAFT  PROCUREMENT 

6.332 

6.454 

5.849 

1.  Anti-ballistic 
missile  systems 

1.697 

1,717 

1.755 

2.  Other  missiles 

.733 

.881 

.966 

3.  Modification  of  missiles 

.167 

.115 

.097 

4.  Missile  spares  &  repair  parts 

.116 

.122 

.128 

5.  Missile  Support  equip. 

.678 

.584 

.742 

TOTAL  DIRECT 

MISSILE  PROCUREMENT 

3.391 

3.419 

3.688 

Combat  vehicles 

.350 

.214 

.323 

Ammunition 

2.159 

2.439 

1.767 

(Continued) 


Procurement 

Item 


Table  D-8  (continued) 


Item 

1971 

1972 

1973 

1.  Fleet  ballistic  missile  ships 

.360 

.392 

.779 

2.  Other  warships 

1.524 

1.808 

2.088 

3.  Amphibious  ships 

.313 

.100 

.010 

4.  Mine  warfare  &  patrol  ships 

.005 

.251 

5.  Auxiliary  craft 

.160 

.696 

.435 

TOTAL  DIRECT  SHIP 

PROCUREMENT 

2.357 

3.001 

3.563 

Ship  Support  Equipment 

.541 

.507 

.532 

Aviation  Support  Equipment 

.278 

.390 

.377 

Ordnance  "  " 

.896 

.703 

.836 

Supply  "  11 

.628 

.728 

1.228 

Personnel  "  11 

.060 

.032 

.038 

Civil  Engr.  "  11 

.049 

.040 

.050 

Communications  &  Electronics 

.838 

.762 

.904 

TOTAL  DIRECT  SUPPORT  & 
COMMUNICATION 

3.290 

3.162 

3.965 

total  DIRECT  dod 

PROCUREMENT 

17.87? 

18.689 

19.155 

Source: 

The  Budget  of  the  U.S.  Government  Appendix,  Fiscal  Year  1973,  Executive  Office  of 
Management  and  Budget,  pp.  296-311  . 

Note; 

Differences  from  D-5  may  result  from  variation?  in  classification  of  miscellaneous  category. 
Differences  from  Table  I  in  text  are  due  to  rounding  and  variations  in  reporting  of 
individual  items. 
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Table  D-9 


SHIPMENTS  OF  DEFENSE-ORIENTED  INDUSTRIES  TO  DOD 
BY  TWO  DIGIT  SIC  CODE  INDUSTRIES 


1967 

1970 

SIC 

Code 

Industry 

shipment  to 

DOD  as  %  of 
the  Total  Value 
of  Shipment  of 
the  Industry* 

%  of  Total 
DOD 

Procurement 

Shipment  to 

DOD  as  %  of 
the  Total  Value 
of  Shipment  of 
the  Industry* 

%  of  Total 
DOD 

Procurement 

19 

Ordnance 

71.4 

18.3 

71.6 

21.9 

28 

Chemicals 

12.2 

1.5 

6.4 

1.0 

2911 

Petroleum  Refining 

3.0 

2.0 

1.5 

1.2 

3069 

Fabricated  Rubber 

.6 

.6 

4.3 

.4 

33 

Primary  Metals 

4.4 

1.8 

2.1 

1.0 

34 

Fabricated  Metal 

5.2 

1.2 

2.8 

.7 

35 

Machinery 

6.9 

4.3 

4.6 

3.8 

36 

Electrical 

Equipment 

24.5 

21.1 

22.1 

23.6 

37 

Transportation 

Equipment 

42.7 

43.5 

53.2 

43.9 

38 

Instruments  and 
Related  Products 

16.2 

3.7 

5.6 

1.8 

Source: 

Shipments  of  Defense-Oriented  Industries  in  1967  and  1970,  U.S.  Department  of  Commerce, 
Bureau  of  the  Census  (August  1969,  June  1972). 

*  Includes  only  DOD-related  industries. 
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Table  D— 13 


CONCENTRATION  OF  DOD  PROCUREMENT  IN 
TOP  100  COMPANIES 
(Percentage  of  DOD  Procurement) 


Companies 


1  -  5 


6-10 

11-25 

1  -  25 

26  -  50 
51  -  75 
76  -  100 
1  -  100 


18.9% 


44.8% 


12.1 


4.0 


68.2% 


5.9% 

5.1% 

3.8 

5.0 

3.2 

4.0 

3.0 

3.7 

2.8 

3.5 

18.7% 

21 .3% 

10.5 

13.5 

16.8 

17.3 

46.0% 

52.1% 

13.3 

11.0 

i  6.6 

5.8 

3.8 

3.2 

69.7% 

72.1% 

Source: 


100  companies  (companies  receiving  the  largest  dollar  voiume  of 
prime  contract  awards)  FY  1972,  Department  of  Defense,  6  October 


Table  D-14 


TOTAL  DOLLAR  VALUE  AND  PERCENT  OF  TOTAL  PROCUREMENT  IN  EACH  CATEGORY: 
FOUR  LARGEST  MILITARY  CONTRACTORS,  FISCAL  YEAR  1966* 


_ Market  Category _ 

L.  Small  arrai 

2.  Heavy  capon* 

3.  Optical  fire  control  equip 

4.  Ammunition  and  mite  ordnance 

5.  Guided  missiles 

6.  Aircraft 

7.  Propeller* 

8.  Acft  component*  and  *upporta 

9.  Ship*  and  boats 
0.  Marine  hardware 

1.  Locomotive* 

2.  Rail  cars 

3.  Motor  vehicles,  noncombat 

4.  Tanka  and  combat  vehicle* 

3.  Tractors  and  ccmstr  equip 

6.  Tire*  and  tuba* 

7.  Engine*  and  component*,  nonaeft 
3.  Turbine* 

9.  Engine  electrical  system* 

3.  Engine*  and  component*,  acft 
l •  Mech  and  power  train  equip 

2.  Bearing* 

3.  Woodworking  a*ch 

*•  Metal-cutting  machine  tools 
).  Electrical  welding  equip 
>.  Ga*  welding  equipment 
1.  Metal-forminR  machine  tools 
3.  Machine  tool  accessories 
3.  Special  dlea  and  tool* 

).  Laundry  equipment 
- .  Service  industry  machine* 

!.  Sewing  machine* 

1  •  Printing  machinery 
.  Miscellaneous  machinery 
Agricultural  machinery 
».  Conveyor* 

Warehouse  truck* 
i.  Holsts  and  cranes 
.  Elevator* 

I.  Chain  and  wire  rope 
.  Fibre  cordage 
.  Cable  fittings 
.  Refrigeration  and  acft  equip 
.  Fire-fighting  and  safety  equip 
.  Pump*  and  compressors 
.  Boilers  and  nuclear  reactors 
.  Industrial  furnace* 

.  Fans  and  blowers 
.  Plumbing  fixtures 
.  Heating  oqulpoent 
.  Water  treatment  equipment 
.  Pipe  and  tubing 
.  Valves 

.  Maintenance  equip  and  tool* 

.  Measuring  tools 
.  Hardware  and  abrasives 

•  Structural  wood  products 
.  Bridges 

.  Storage  tanks 

.  Prafabrlcatad  metal  structures 
.  Lumber  and  millwork 
.  Plywood 

.  Construct.' on  materials,  mineral 
.  Construction  materials,  matel 
.  Telephonic  equipment 
,  Sound  equipment 
,  Electronic  equipment 

*  Electronic  and  electrical  corap 
,  Switchgear  and  connectors 

>  Electron  tubes 
,  Motors  and  generators 
Tower  devices  and  controls 
Transformers 
Batteries 

Electric  wire  anJ  cable 
Lighting  fixtures 
(Drugs  and  medicines 
Medical  supplies 
Oental  equipment 


Procurement  from  Largest 
4  Military  Contractor*  ; 

Percent  I 
(In  Thousands)  of  Total] 


Procurers*  nt  from  Largest 
4  Military  Contractors 


146,440 
42,827 
10,358 
490,4  10 
1,478,  195 
2,427,483 
51,994 
449,761 
364,943 
5,541 
2,422 
4,  125 
556, 189 
278,278 
104,722 
42,803 
204,595 
49,479 
33,416 
1 ,86 1 , 775 
4,796 
10,515 
1,144 
27,797 
4,473 
1,991 
5,615 
881 
683 
9,805 
2,798 
1,318 
3,754 
12,010 
3,124 


9 

,411 

59 

,315 

6 

,5  24 

631 

4 

194 

,923 

,677 

20 

,226 

21 

,337 

13 

,890 

178 

,658 

2 

,980 

2 

,360 

3 

,120 

5 

571 

5 

,449 

25 

698 

7 

242 

33 

482 

648 

9 

821 

1 

659 

9 

874 

488 

22 

072 

12 

123 

5 

830 

6 

371 

96 

099 

66 

553 

15 

555 

663 

338 

50, 

Oil 

3. 

847 

63, 

780 

50, 

462 

36, 

481 

2, 

604 

61, 

004 

35, 

613 

11, 

633 

36, 

570 

11, 

750 

2, 

4  58 

\  I  _ MarkatCff -egory 

80,  X-Ray  equipment 
Bl,  Opthalmic  goods 
|  82.  Scientific  and  navigation  instr 

83.  Analysis  and  measuring  instr 

84.  Temperature  and  pressure  contr 

85.  Optical  instruaonts 

86.  Electrical  measuring  instr 

87.  Timer* 

BB.  Photographic  equipment 

89.  Chemicals 

90.  Household  furniture 

91.  Office  and  hospital  furniture  I 

92.  Furnishings 

93.  Food  preparation  equipment 

94.  Kitchen  tools  and  cutlery 

95.  Tableware 

96.  Computers  and  office  machines 

97.  Typewriters 

98.  Office  supplies 

99.  Books  and  papers 

100.  Musical  supplies  and  phonographs 
101*  Recreational  equipment 

102.  Cleaning  equipment  and  supplies 

103.  Paint 

104.  Bags  and  sacks 

105.  Orums  and  cans 

106.  Boxes  and  cartons 

107.  Gas  cylinders 

108.  Fabrics 

109.  Yarn  and  thread 

110.  Apparel  findings 

111.  Leather 

112.  Shoe  findings  and  stock 

113.  Tents  and  tarpaulins 

114.  Flags  and  misc  textiles 

115.  Men’s  outerwear 

116.  Women's  outerwear 

117.  Special  clothing 

1  IB.  Men's  underwear  and  nightwear 

119.  Footwear 

120.  Hosiery  and  glovas 

121.  Badges  and  insignia 

122.  Luggage 

123.  Toiletries 

124.  Toilet  tissue 

125.  Meat,  poultry,  fish 

126.  Dairy  foods  and  eggs 

127.  Fruits,  vegetables,  preserves 

128.  Bakery  and  cereal  products 

129.  Sugar  and  confectionery 

130.  Soaps  and  specialties 

131.  Fata  and  oils 

132.  Miscellaneous  prepared  foods 

133.  Coffee,  tea,  cocoa 

134.  Beverages,  nonalcoholic 

135.  Beverages,  alcoholic 

136.  Tobacco  products 

137.  Chemical  fuels 

138.  Petroleum  fuels  and  oils 

139.  Paper  and  paperboard 

140.  Plastic  materials 

141.  Refractory  materials 

142.  Metal  bars,  sheets,  shapes 

143.  Signs 

144.  Matches 

145.  Mortuary  goods 

146.  Miscellaneous  services 

147.  Operstlon  and  maintenance 
14B.  Architect-engineer  services 

149.  Housekeeping  services 

150.  R&E  services,  unasslgned 

151.  Transportation  services 

152.  Conatr  and  property  raalnt 

153.  Agricultural  supplies 

154.  Nonmetallic  crude  materials 

155.  Ores,  minerals  and  their 
product!) 

156.  Perishable  subsistence 

157.  Unasslgned  and  miscellaneous 


Thousands] 

Percent 
of  Tots 

10,715 

65.3 

5,593 

88.3 

265 ,98! 

59.4 

18,522 

37.3 

5,569 

35,9 

5,383 

40.6 

47,472 

33.4 

1,966 

45.5 

74,721 

55.2 

37,869 

32.3 

13,727 

59.3 

12,516 

32.2 

23,661 

25.3 

5,254 

29.6 

4,143 

39.0 

1,853 

75.9 

217,169 

83.4 

3,18) 

60.4 

5,215 

29.6 

11,946 

41.0 

450 

45.0 

777 

61.6 

12,444 

57.8 

1,682 

36.0 

23,800 

49.6 

10,167 

88.8 

36,825 

31.1 

1,303 

100.0 

156,795 

42.6 

244 

71.3 

1,876 

56.7 

904 

86.1 

1,710 

85.  w 

19,172 

46.5 

15,286 

30.1 

43,587 

13.3 

1,397 

62.0 

19,028 

27.0 

18,278 

43.7 

55,335 

42.5 

13,168 

51.4 

4.B52 

51.0 

6,711 

57.7 

2,732 

54.0 

3,926 

76.5 

70,110 

26.4 

33,706 

18. B 

23,621 

14.9 

14,380 

24.8 

17,411 

60.5 

11,526 

35.5 

10,725 

61.2 

14,853 

33.6 

29,754 

54.3 

2,936 

34.5 

J,q28 

59.6 

29,896 

85.7 

49,562 

55.0 

391,815 

31.1 

11,366 

71.7 

3,278 

58.9 

765 

45. 1 

21,557 

31.7 

722 

54.3 

338 

75.  B 

729 

76.3 

107,520 

23.1 

345,241 

38.8 

129,476 

24.7 

212,368 

43.7 

179,522 

20.9 

167,875 

19.3 

631,320 

35.8 

905 

56.5 

4,063 

50.0 

7,246 

72.5 

NA 

NA* 

27,155 

33.4 

SOURCE:  Oat.  procurement  report,  from  military  service,  and  OS/,  (DOO-350  tapes). 

Assumed  to  be  under  10  percent. 

*McKie/  James  W.,  Concentration  in  Military  Procurement  Markets:  A 
6  Classification  and  Analysis  of  Contract  Data,  June  1970.  I  he  Rnnrt  C^Frtion, 
RM-6307-  PR, 


Table  D-15 


SELECTED  CONCENTRATION 
AND  MANUFACTURING 


RATIOS  FOR  MANUFACTURED  PRODUCT  GROUPS,  19b3 ; 
INDUSTRIES,  1966:  LARGEST  FOUR  SELLERS* 


Produce  Class 
or  Group 
(SIC/Census 
_ Code) _ 


2011- 
2013- 
2015- 
20156 
20210 
2022- 
2023- 
20240 
20  310 

2032- 

2033- 
20  341 
20  36- 
2037- 
20430 
2052- 
20620 
20  630 

207  1- 
2072- 
20820 
20840 
2085- 

208  60 

2095- 

2096- 
2099- 
20999 
21110 
21210 
21310 


2231- 
2241- 
2252- 
2254- 
22720 
2281- 
228  3- 
2284- 
2298- 
2311- 

23214 

23215 
23221 

2327- 

2328- 

2329- 
2337- 
2  339- 
2381- 
23850 
23860 
2387- 
23890 
239  10 


23940 

2396- 

23990 

2421- 

2432- 

2433- 
2441- 


Concentration 
Ratio,  1963 

Indus  try 
(SIC/Census 
Code) 

Concentration 
Ratio.  19  66 

Product  Class 
or  Group 
(SIC/Census 
Code) 

Concentration 
Ratio,  1963 

Industry 

(SIC/Census 

Code) 

30 

mm 

27 

2511- 

10 

2511 

14 

16 

2512- 

12 

2512 

13 

1 

17 

2514- 

12 

2514 

33 

■Mill 

2515- 

23 

2515 

8 

25190 

18 

45 

■SS-' 

44 

2522- 

29 

2522 

33 

KB 

45 

2531- 

21 

2531 

34 

2024 

33 

25410 

4 

2541 

33 

2031 

42 

25420 

19 

2542 

69 

2032 

63 

2591- 

34 

2591 

24 

2033 

24 

2643- 

23 

2643 

39 

26451 

37 

23 

2036 

33 

26452 

27 

23 

2037 

24 

26461 

90 

82 

2647  2 

61 

58 

2052 

59 

2  6491 

30 

62 

2062 

63 

26510 

21 

2651 

66 

2063 

68 

26520 

10 

2652 

15 

2071 

24 

2655- 

51 

Z  635 

71 

2072 

78 

2661- 

42 

2661 

34 

2082 

39 

2731- 

18 

2731 

50 

2084 

41 

2812- 

56 

2812 

58 

.'085 

55 

2813- 

71 

2813 

11 

2)86 

14 

2815- 

45 

2815 

54 

2095 

54 

2818- 

42 

2818 

41 

20"  6 

47 

2819- 

27 

2819 

209  ? 

26 

2831- 

37 

2831 

23 

2833- 

51 

28  33 

80a 

2111 

81 

2834- 

22 

2834 

59 

2121 

58 

2841- 

68 

2841 

53 

2131 

59 

2842- 

30 

2842 

2211 

2844- 

33 

2844 

2221 

2851- 

24 

2851 

46 

2231 

56 

28921 

15 

2241 

23 

2899- 

14 

2899 

16 

2252 

22 

2911- 

32 

2911 

30 

2254 

33 

29523 

45 

25 

227  2 

26 

2992- 

36 

2992 

16 

2281 

19 

3011- 

72 

3011 

24 

2282 

29 

30210 

62 

3021 

63 

2284 

62 

3079 

30 

2298 

38 

3111- 

20 

3111 

13 

231  l 

17 

31310 

18 

3131 

23 

3141- 

25 

3141 

33 

31610 

30 

3161 

39 

32550 

42 

3255 

14 

2327 

20 

3259- 

34 

3259 

25 

2328 

28 

32620 

62 

3262 

16 

2329 

28 

32630 

52 

3263 

4 

2337 

9 

3275- 

82 

3275 

12 

2339 

14 

3291- 

49 

3291 

30 

2381 

27 

32924 

78 

21 

32925 

79 

24 

32926 

69 

16 

2387 

28 

3312 

17 

33126 

61 

21 

33151 

72 

239  2 

33156 

51 

16 

2394 

19 

3316- 

38 

3316 

58 

2396 

58 

3317  6 

25 

14 

2399 

16 

3351- 

45 

3351 

10 

2421 

11 

3352- 

67 

3352 

21 

2432 

24 

3357- 

42 

3357 

25 

2433 

22 

3421- 

66 

3421 

14 

2441 

23 

3423- 

17 

3423 

Concentratlon 
Ra  t  lo ,  19  66 


12 

15 

13 

27 


37 

24 

4 

22 

41 

23 


22 

12 

54 

45 
20 
63 
72 
52 

46 

29 
46 
70 
24 
72 

30 
40 
23 


20 

32 


36 

71 

63 

8 

19 

19 

26 

35 

41 

33 

75 

61 

80 

56 


49 


34 


43 

65 
39 

66 
22 


(continued) 
D  -17 


Table  D-15,  cont'd 


Product  Class 

1 

Product  Class 

or  Group 

Indus  try 

or  Group 

Industry 

(SIC/Census 

Concentration 

(SIC/Census 

Concentration 

(SIC/Census 

Concentration 

(SIC/Census 

Concentration 

Code) 

Ratio.  1963 

Code) 

Ratio.  1966 

Code) 

Ratio,  1963 

Code) 

Ratio.  1966 

34291 

70a 

! 

3613- 

48 

3613 

52 

34294 

26 

I 

3621- 

-•7 

3621 

48 

3429* 

13 

| 

36220 

49 

3622 

50 

34310 

46 

3431 

47 

3623- 

36 

3623 

38 

34320 

27 

3432 

32 

3629- 

31 

3629 

33 

3433 

14 

3433 

16 

36360 

82 

3636 

80a 

34411 

13 

.642- 

15 

3642 

18 

34412 

40 

3 1 5 1 1 

51 

34431 

24 

36513 

16 

34433 

79 

36520 

68 

3652 

71 

34434 

62 

3661- 

80a 

3661 

94 

34438 

24 

3662- 

30 

3662 

24 

3  449- 

24 

3449 

24 

367  10 

83 

367  1 

95 

3452- 

17 

3452 

18 

3679- 

11 

3679 

22 

34614 

71 

3691- 

60 

3691 

60 

34615 

43 

36920 

83 

3692 

88 

3481- 

12 

3481 

13 

36930 

49 

369  3 

67 

34811 

55 

3694- 

68 

3694 

72 

3491- 

41 

3491 

39 

37170 

60 

37 17 

79 

3494- 

13 

3494 

13 

3721- 

58 

3721 

67 

34941 

25 

37221 

97 

34942 

25 

37222 

80a 

34943 

27 

37223 

87 

34944 

20 

37  224 

53 

349  80 

14 

3498 

13 

37225 

82 

34990 

16 

3499 

16 

37226 

89 

3511- 

83 

3511 

87 

37  227 

95 

3519- 

46 

3519 

52 

37230 

87 

3723 

96 

3522- 

42 

3522 

45 

37  291 

28 

3531- 

42 

3531 

45 

37  29  3 

82 

35340 

55 

3534 

63 

37  294 

61 

3535- 

23 

3535 

29 

3731- 

48 

3731 

42 

3536- 

27 

3536 

44 

3732- 

21 

37  32 

20 

35370 

49 

3537 

49 

3741- 

92 

3741 

98 

3541- 

21 

3541 

22 

3742- 

52 

37  42 

50 

3542- 

20 

3542 

24 

3811- 

28 

3811 

29 

3545- 

14 

3545 

20 

3821- 

19 

3821 

21 

35452 

39 

38220 

58 

3822 

59 

35482 

43 

3831- 

37 

3831 

56 

35483 

66 

38311 

43 

35484 

38 

38312 

58 

3553- 

30 

3553 

32 

38410 

34 

3841 

40 

3555- 

39 

3555 

46 

38421 

52 

3561- 

23 

3561 

27 

38423 

44 

3562- 

57 

3562 

56 

38430 

37 

3564- 

20 

3564 

25 

335 10 

45 

3851 

60 

3566- 

19 

3566 

25 

3861- 

62 

3861 

67 

3567- 

23 

3567 

35 

3871- 

42 

3871 

45 

35690 

12 

3569 

21 

3931- 

37 

3931 

36 

3571- 

63 

39410 

12 

3941 

22 

35720 

79 

3572 

79 

39  49- 

33 

3949 

29 

35790 

46 

3579 

57 

J9510 

13 

3961 

25 

35820 

43 

3582 

51 

30811 

11 

3585 

34 

3982- 

85 

3982 

98 

35891 

23 

39030 

70 

3983 

69 

35892 

23 

3988- 

17 

3988 

22 

3611- 

30 

3611 

36 

3993- 

5 

3993 

6 

3612- 

65 

3612 

66 

39991 

72 

SOURCE:  U.S.  Bureau  of  the  Census,  Concentration  Ratios  In  Manufacturing  Industry.  1963,  and  Value-of-shlpment 
Concentration  Ratios  by  Industry.  1966 , 

aA  minimum  estimate.  Actual  figure  not  disclosed. 

*McKie,  James  W.,  Concentration  in  Military  Procurement  Markets;  A 
Classification  and  Analysis  of  Contract  Data,  June  1970,  The  Rand  Corporation, 

RM-6307-PR. 
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Table  D-16 


AMOUNT  OF  MILITARY  PRIME  CONTRACT  AWARDS,  FISCAL  1967, 
AND  THEIR  PERCENTAGE  OF  TOTAL  SALES.  CALENDAR  1967: 
100  LARGEST  DEFENSE  CONTRACTORS  IN  FISCAL  1967* 


Mil  i tary 
P  r  line 
Contracts 
FY  1967 
mill!  v 


Corporate 

Sales  Contracts 

Calendar  as 

1967  Percentage 

($  mill  ion) i  of  Sales 


Total,  100  companies  and  subsidiaries 


U.S.  total,  military  prime  contract  awards  of  $10,000  or  more 


Perceotage  of  total  going  to  largest  100 
Percentage  of  total  goiog  to  largest  10 


SOURCES:  Moody's  Industrial  s  :  Dept  .*tment  of  Oefense,  100  Companies  aod  Their  Subsidiary  Corporations  Listed 
According  to  Net  Value  of  Military  Pi  ime  Contract  Awards.  Fiscal  Year  1967.  '  ~ 

NOTES:  NA  iodicates  not  available,  NF  indicates  noo-profit  contractor. 

^Western  Electric  ooly.  AT&T  was  placed  in  the  6  to  20  percent  buyer- coverage  bracket. 

AT&T  consolidated  total. 

Represents  consolidation  of  several  numbers  of  the  consortium,  but  not  all. 

diocludes  ^  of  National  Steel  and  Shipbuilding. 
e_ .  , 

Fiscal  year  on  other  than  calendar  year  basis. 

Sylvan ia  ooly.  General  Telephone  was  placed  in  the  6  to  20  perceot  buyer- cove  rage  bracket. 

g 

Ceoeral  Telephone  consolidated  total 

*McKie/  James  W.,  Concentration  in  Military  Procurement  Markets:  A 
Classification  and  Analysis  of  Contract  Data,  June  1970,  The  Rand  CorDoration 
RM-6307-PR. 
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Table  D-27 


DIRECT  AND  INDIRECT  MATERIAL  REQUIREMENTS  FOR 
ONE  DOLLAR  OF  FINAL  PROCUREMENTS  OF  DOD-RELATED  INDUSTRIES: 

1966 


From^"'"''''''^--^,^^  T° 
SIC 

Ordnance 

SIC  19 

Aircraft 
&  Parts 

SIC  372 

Radio,  tV 
Equip. 

SIC  365-366 

Electronic 
Components 
SIC  26 7 

19 

1.03 

0.02 

0.01 

0.01 

372 

0.29 

1.19 

0.02 

0.01 

365-366 

0.07 

0.06 

1.09 

0.07 

367 

0.04 

0.03 

0.22 

1.11 

Subtotal 

1.43 

1.30 

1.34 

1.20 

Total  Input 

2.19 

2.13 

2.55 

2.25 

Percentage  of  Inputs 
Emanating  from  DOD- 
Related  Industries  Inputs 

65% 

61°^ 

52% 

53% 

Source:  Input-Output  Transactions,  Bureau  of  Economic  Analysis,  1966, 
Department  of  Commerce,  February  1972. 

NOTE:  The  material  requirements  cffe  expressed  in  dollars  and  represent 
the  inputs  required  from  all  industries  to  produce  a  dollar  of 
final  goods  in  that  particular  industry.  (These  figures  include 
multiple  county  and  intermediate  transactions.) 
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ALL  MANUFACTURING  .151  .150  .150  .160 


TRENDS  IN  U.S.  MERCHANDISE  TRADE 
TOTAL  AND  "ENGINEERING"  PRODUCTS  (b),  1960-1972 


Ave.  Annual 
Growth  Rate 

in  1960-72 

1.  Total  merchandise  trade: 

1960 

1965 

1970 

1971 

1972 

%  Compounded 

Exports  ^ 

20,608 

27,530 

43,224 

44,130 

49,768 

7.6 

Imports 

15,073 

21,429 

39,952 

45,563 

55,555 

11.5 

Balance 

5, 535 

6,101 

3,272 

-1,433 

-5,787 

- 

2.  "Engineering"  froducts^ 

Exports  ^ 

7,719 

11,152  : 

19,421 

21,060 

23,114 

9.6 

Imports 

1,550 

3,116 

11,573 

14,316 

17,939 

22.7 

Balance 

6,169 

8,036 

“7,848 

6,744 

5,175 

- 

2A.  "Engineering"  Products 

Manufactured  Largely  with 

Discrete  Processes^) 

Exports  ^ 

5,984 

8,933 

14,653 

15,717 

16,793 

9.0 

Imports 

750 

1,674 

4,275 

4,712 

6,260 

19.3 

Balance 

5,234 

7,259 

10,378 

11,005 

10,533 

- 

2B,  "Engineering"  Products 

Manufactured  Largely  with 
Continuous  Processes 

Exports  ^ 

1,735 

2,219 

4,768 

5,343 

6,321 

11.4 

Imports 

800 

1,442 

7,298 

9,604 

11,319 

25.0 

Balance 

...  A 

935 

777 

-2,530 

-4,261 

-4,998 

^ - - - — - 1 - ' - s - ! _ ! _ r _ 

Data  on  U.S.  exports  include  "non-commercial"  shipments,  such  as  military  grant/aid  and 
shipments  of  agricultural  commodities  under  Public  Law  480. 


(k) 

Products  of  industries  SIC  35  (non-elect,  machinery),  SIC  36  (elect,  machinery  &  equip.), 

^  Slc  37  (transportation  equip.),  SIC  38  (instruments  and  controls),  and  SIC  39  (ordnance). 

Tclal  of  engineering  products  less  the  sum  of  automobiles  and  equipment.  Household  appli¬ 
ances;  radios,  TV,  and  other  telecommunications  equipment;  and  phonographic  and  sound 
reproduction  equipment. 


Source:  U.S.  Department  of  Commerce. 


(Continued) 
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Analytical  Note  to  Table  D-30: 

Engineering  products  2A  is  one  of  two  and  by  far  the  most  important  commodity 
group  (the  other  —  chemicals,  but  much  less  important)  that  has  consistently 
yielded  trade  surpluses  and  maintained  external  value  of  the  dollar.  The  growth 
of  imports  of  these  products,  more  than  twice  as  rapid  as  that  of  exports,  implies 
that  even  here  we  are  losing  the  advantage.  Programmable  Automation  would  help 
to  counter  this  trend. 


APPENDIX  E: 


HUGHES  AIRCRAFT  TOW  MISSILE  PRODUCTION  - 
SUPPLEMENTARY  DATA 
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CAPITAL  INVESTMENT,  DEPRECIATION  AND  OPEN  CAPACITY 
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APPENDIX  F: 


WESTERN  GEAR  CORPORATION  - 
SUPPLEMENTARY  DATA 


Organization  Chart,  Manufacturing  Department 
frecision  Products  Division 

Gearbox,  Engineering  Parts  List 

Gearbox,  Main  Housing 

Manufacturing  Order  (MO) 

Gearbox,  Assembly  Inspection  Record 
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mSSETwBLY  INSPECTION  RECOrtD 
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i  ( 

PART  NAME 

j  W.Q.C.  S.O.  NO.  |  A6S'Y  COMPONENTS  REC. 

I 

i 

! - ! —  . .  . . 

Issue  parts  per  basic  parts  list. 

Issue  component  parts  as  req'd  per  B/P. 


He cord  Unit  S/N 


Layout  parts  for  visual  inspection  and  conformation  to 
detail  drawings. 

Inspect  for  required  finish  and  absence  of  nicks  and 


burrs 
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DATE  PLANNED 
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ASSEMBLY  INSPECTION  RECORD 


141]  jj GENERAL  ASSEMBLY  NOTRS 


DWG 

Noru 


jl  (  Pack  bearings  and  fill  gear  tooth  spaces  using 

i  « 

!  |  MIL-G-3278  grease  (Ref.  B/P  Note  #  1) 


u 


;2  j  Check  backlash  using  1.625  radius  measured  at  the 


i  input  shaft  shall  be  .012/. 026  or  at  output  shaft 


shall  be  .007/. 014  measured  backlash  locking 


|  respectively  opposite  shaft  to  housing. 


'  !  (Ref.  B/P  Note  #  4) 
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Torque  AN  364-524  nut  to  60-85  Lb/in. 
(Ref.  B/P  Note  #  6) 


!  I 

l  1 


'fi  j  Generously  cover  remaining  gear  surface  with 

|  I 

{  j  MIL-G-3278  grease.  (Ref.  B/P  Note  #  1) 
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Torque  BL-N-05  lockout  to  800/1000  Lb/In. 
(Ref.  B/P  Note  #  6) 


Inspect  gear  tooth  contact 
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ASSEMBLY  INSPECTION  RECORD 


CDlMEtH.j  IN6X  j  u*.  E 


"ou  )  1  M  Mask  off  and  paint  unit  with  (2)  coats  of  zink 
?  } 

j  (  chroma  he  primer  per  Spec.  MIL-P-6889  A. 

'  I 

\  j  ‘  Do  not  paint  extending  shafts  and  mounting 

5  j 

|  i  '  surfaces. 

E  j 

I  j  1  (Ref.  B/P  Note  #  3) 


<  t 


SO  j  147j  |  Visual  inspect 


100|  14€l  Stamp  as  req'd  and  protect 
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Lioj  16C  Send  to  A/C  Ass‘y.  Inspection 
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APPENDIX  G: 


DOUGLAS  N/C  FABRICATION  FACILITY 
SUPPLEMENTARY  DATA 


List  of  420  Vocabulary  Words  in  Use 
In  Current  Computer  Programs 


Action  Code  Release 
Action  Group 
Action  Group  -  3ackup 
Action  Group  -  Report 
Activity  Flag 

Advance  Assembly  Outline 
Advance  Material  Order 
Aircraft  Group 

Aircraft  Transport  Association  Code 

Airplane  Zone 

Assembly  Drawing  Flag 

Assembly  Outline  Number 

Assembly  Outline  Pull  Sequence 

Assembly  Start  Date 

Assembly  Start  Date  - 
Fabrication  Outline 

Basic  ECP 

(Engineering  Change  Proposal) 
Basic  Material  Code 
Basic  Shop  Order  Quantity 
Bin  Location 
Bin  Location  -  Pull 
Bin  Number 

Block  Stamp  Assembly  Description 
Boost  Date 
Cancel  Date 
Canel  Flag 

Catalog  Seq  lence  Number 
Change  Letter  -  Release 
Change  Letter  -  Tooling 
Change  Letter  Description 
Change  Letter  Requirements 

G-2 


Change  Letter  Sequence  Code 
Change  Package  Identifier 
Changes  Pending  Material  Action 
Code  -  Document  Type 
Code  -  Handling  Instruction 
Code  -  Release  Variance 
Code  -  Single  or  Combined 
Code  -  Special  Schedule  Identity 
Code  -  Stop 

Commercial  Spares  Release  Date 

Commercial  Spares  Release  Quantity 

Commonality  Code 

Commonality  Code  Part  Used  on 
More  Than  One  Model 

Complete  Assembly  Sequence  File 
Letter  Change 

Configuration  Dash 

Configuration  Date 

Configuration  Flag 

Configuration  Note 

Configuration/Foreign  Usage  Code 

Contract  Item  Specification  Number 

Contract  Item  Supplemental  Purpose 
Description 

Control  Code 

Coordination  Data  -  Assembly  Outline 

Coordination  Data  -  Fabrication  Outli 

Correction  Narrative 

Correction  Action  Type 

Current  Station  Date 

Current  Station  Number  Condition 

Customer  Designated  AO  Effectivity 
(Assembly  Order) 


Customer  -  Exception 
Customer  Initial 
Customer  Initial  WAS 
Customer  Item 

Customer/Version  Exception  Code 

Data  Routing  Supplier 

Date  -  Auxiliary  Release 

Date  -  Calendar 

Date  -  Completion 
Fabrication  Outline 

Date  -  Current 

Date  -  Earliest  Release 
Date  -  End 

Date  -  JCC  Completion 
(Job  Control  Card) 

Date  -  MPR  Completion 

(Manufacturing  Part  Requirement) 

Date  -  Production  Release 

Date  -  Pull 

Date  -  Start 

Date  -  Variable  Release 

Date  of  Inspection  Buy-Off 

Date  Airge 

Date  Transaction  On  File 

Department  -  Source 

Design  Cognizance 

Design  Control  Document 

Design  Control  Document 
Change  Notice 

Design  Group 

Detail  Part  Note 

Detail  Specification 


Detail  Type  Specification 

Direct  Engineering  Estimates 

Discrepancy  Specified  on  Rejection  Form 

Disposition  Code 

Disposition  of  Douglas  Item 

Disposition  of  Vendor  Item 

Disposition  Specified  on  Rejection  Form 

Drafting  Material  Code 

Drawing  Number 

Drawing  Number  -  Replacing 

Drawing  Number  Replaced 

Drawing  Replaced  by 

Drawing  Replaces 

Drawing  Size 

Drawing  Title 

Drawing  Type 

Drawing  Zone 

Due  Out  of  Group 

Edition  Number 

Effectivity  -  Matrix 

Effect! /i ty  Action  Indicator 

Effectivity  Factory  Serial  No. 

Plus/Minus 

Effectivity  Hundred 
Effectivity  Indicator 
Effectivity  Planning  Nt>xt  Assembly 
Effectivity  Statement  -  FSN 
Effectivity  Statement  -  Ship 
Effectivity  Type 
Employee  Number 
Ending  Fuselage 
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Engineering  Change  Proposal 

Engineering  Delete  Code 

Engineering  Length 

Engineering  Material  Code 

Engineering  Next  Assembly 

Engineering  Next  Assembly 
Dash  Number 

Engineering  Note 

(Multiple  Lines  40CH  EA) 

Engineering  Order  Process  Date 

Engineering  Thickness 

Engineering  Width 

Engineering  Work  Order 

Engineers  Note  Code 

Equipment  Category 

Expand  Material  Code 

Fabrication  Assembly  Cede 

Fabrication  Order  Special 
Purpose  Description 

Fabrication  Outline  -  Basic 

Fabrication  Outline  -  Split-1 

Fabrication  Outline  -  Split-2 

Fabrication  Outline  Serial  Number 

Fabrication  Schedule  Code 

Factory  Serial  Number 

Federal  Supplier  Code 

Figure  Number 

First  Change  Letter 

First  Delete  Change  Letter 

First  Reinstating  Letter  Change 

Flight  Development  Engineering  Order 

I"  :ght  Development  Release  Order 


FO  Serial  Number  -  End 
(Fabrication  Order) 

FO  Serial  Number  -  Start 
(Fabrication  Order) 

Form  Serial  Number 

Furnished  by  Instruction 

Group  -  Planning  Assembly 

Identifier  for  Item  Requiring  First 
Article  for  FA  A  (P/N  Flag) 

Indicator  -  Approved  Part  Number 

Indicator  -  Assembly  Date  Equipment 

Indicator  -  Basic  Shop  Order 

Indicator  -  Delete 

Indicator  -  Equipment  Category 

Indicator  -  Excess  Release 

Indicator  -  JCC  Split  (Job  Control 
Card) 

Indicator  -  Out  of  Position 

Indicator  -  Part  Common  Usage 

Indicator  -  Puli 

Indicator  -  Schedule  Code 

Indicator  -  Serial/No  Serial 

Indicator  -  Set-Run 

Indicator  Effectivity  Segment 

Inspection  Change  Request 

Inspection  Characteristics  List 

Inspection  Characteristics  List  Tooling 

Inspection  Code 

Inspection  Item  Quantity 

Interchangeable/Replaceable/Spare  Code 

Inventory  Management  Code 

Issue  Number 
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Item  Find  Number 
Item  Number 

JCC  -  Action  Required  (Job  Control 
Card) 

Laboratory  Tested 

Last  Change  Letter 

Last  E.O.  Revision  Date 
(Engineering  Order) 

Last  Incorporated  Change  Letter 

Last  Memo  Number 

Line  Number  -  Dynamic 

Line  Number  -  Early  Dynamic 

Line  Position 

Maintenance  and  Overhaul  Code 

Maintenance  Percent 

Make  From  Part  Name 

Make  From  Stock  Size 

Manufacturers  Code 

Manufacturing  Dollars  for  Rework 

Manufacturing  Dollars  for  Scrap 

Manufacturing  Index 

Manufacturing  Index  -  Earliest 

Manufacturing  Index  -  Next 

Manufacturing  Index  Over-Ride 

Manufacturing  Length 

Manufacturing  Width 

M  aster  Part  Record  Change  Authority 

Master  Part  Record  Coordination  Data 
(5  x  70) 

Master  Parts  Record  Customer 
Effectivity 

Master  Tool  Source 


Material 

Category  Code 

Material 

Code 

Material 

Date 

Material 

Description 

Materi  al 

Dollars  for  Rework 

Material 

Dollars  for  Scrap 

Material 

Ending  Fuselage  Number 

Material 

Expansion  Code 

Material 

Involvement  Indicator 

Materi  al 

Qualifier 

Material 

Sequence 

Material 

Specification 

Material 

Starting  Fuselage  Number 

Material 

Substitute 

Maximum 

-  Length 

Maximum-Width 

Model  Code 

Model  Version 

Model  Version  -  WAS 

Model  Version  Exception 

Modification  Drawing  Appl.  Code 

MPR  Finish  Area  (Manufacturing  Part 
Requirement) 


MPR  First  Ship  Effectivity 

(Manufacturing  Part  Requirement) 

MPR  -  Note  (2  x  70) 

(Manufacturing  Part  Requirement) 

Multiple  Use 

Name  -  Planner 

Next  Assembly  Drawing  Number 
Numerical  Series 
Numerical  Series  Sequence 


Numerical  Series  Table  Identification 
O  K  to  File  Date 
Operator  Numbe; 

Other  Model 
Page 

Page  -  Effectivity  Hundreds 

Page  Effectivity 

Page  Effectivity  Code 

Page  End 

Page  Matrix 

Parent  Model 

Part  Code 

Part  Code  -  Assembly  Outline 
Part  Earliest  Manufacturing  Index 
Part  Material  Category 
Part  Number 

Part  Number  -  Approved  Parent 
Part  Number  Opposite  Hand  Dash 
Part  Serial  Number 
Part  Subassembly  Code 
Part  Type 

Part  Type  Error  Release 
Parts  List  Flag 
Password 

Planning  Authority  -  Auxiliary 
Shop  Order 

Planning  Authority  -  Excess/Shortage 
Planning  Change  Identifier 
Planning  Change  Request 
Planning  Fabrication  Group 
Planning  Finish  Specification 
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Planning  Function  Code 

Planning  Hold  Flag 

Planning  Identifier  Code 

Planning  Next  Assembly  Requirements 

Planning  Release  Date 

Plant  Responsibility 

Position  -  Assembly  Outline 

Position  -  Next 

Price  Code 

Product  Support  Group  Code 

Production  Data  Sheets  Instruction 

Production/Planning  Next  Assembly 

Proprietary  Code 

Protect  the  Product  Planning 
Supplement 

Provisioning  Code 

Purchase  Order  Location 

Purchase  Order  Number 

Purchase  Order  Splits 

Qualifier  Print  Code 

Quality  Assurance  Record  Manufacturing 

Quality  Assurance  Record  Receiving 

Quality  Assurance  Record  Source 

Quality  Assurance  Stamp  Number 

Quality  Authorized  Substitute 

Quality  Item  Quantity 

Quality  Stamp  Number 

Quantity  -  AO  Required  (Assembly 
Outline) 

Quantity  -  AO  Required  Per  Airplane 
(Assembly  Outline) 

Quantity  -  Auxiliary  Shop  Order 
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Quantify  -  Class  Shop  Order 

Quartity  -  Detail  Part  Per  Airplane 

Quantity  -  Excess/Shortage 

Quantity  -  Fabrication  Outline 

Quantity  -  New  Parts  Added/Revised 

Quantity  -  Release 

Quantity  -  Required  Per  Airplane 

Quantity  -  Required  Per  Engineering 
Next  Assembly 

Quantity  -  Ship  Remainder 

Quantity  as  is  Accepted 

Quantity  Actual 

Quantity  of  Parts  Accepted 

Quantity  of  Parts  in  Lot 

Quantity  of  Parts  Per  Production/ 
Planning  Next  Assembly 

Quantity  of  Parts  Reflected 

Quantity  Per  N/A  +  OR 
(Next  Assembly)  (  ) 

Quantity  Rework 

Quantity  Scrap 

Reference  Drawings  -  Assembly  Outline 
Register  Number 
Reinstating  Letter  Change 
Reflecting  Department  (Location) 
Rejection  Code 

Rejection  Document  Serial  Number 
Release  -  Increment  of 
Release  Cut-In 
Release  Cut-Out 
Release  Date 


Release  Number 
Remarks  Inventory  Segments 
Removal  Document  Serial 
Removal  Item  Ship  Record 
Replace  or  Superseding  Number 
Replaced  by  Part  Number 
Replacement  Purchase  Order  Code 
Replacement  Purchase  Order  Number 
Replaces  Part  Number 
Requirement  Per  Next  Assembly 
Requirement  Per  Part 
Responsibi  I  i  ty/ Change 
Responsible  Agency 
Routing  Department 

Routing  Operation  -  Fabrication  Outli 

Run-Time- Total 

Run-Time- Unit 

Schedule  Code 

Schedule  Date 

Schedule  Table  Code 

Section  Column  Number 

Section  Manufacturing  Index 

Section  Number 

Self-Explanatory 

Send  Number  -  Military/Commercial 
Spares 

SEO-ETC  (Serial  Engineering  Order) 
(Engineering  Group  Tag) 

Sequence  Code 

Serial  Engineering  Order  Incorporation 
Date 

Setback  -  Assembly 


Setback  -  End  Date 
Setback  -  Part  Code 
Setback  -  Release  Planning 
Setback  -  Total 
Setup  Time  -  Unit 
Ship  Number  -  Scheduled 
Ship  Release  Status 
Ship  Sets 

Ship  Shortage  Number 

Shop  Number  (Fuselage) 

Shop  Order  -  Auxiliary 

Shop  Order  -  Excess/Shortage 

Shop  Order  -  Release 

Shop  Order  Number 

Shortage  Data 

Sign  (Excess/Shortage) 

Source  Code 

Source  Department 

Source  of  Assignment 

Source  of  Master  Tools 

Spare  Part  Classification 

Special  Schedule  Code 

Specification  Change  Notice 

Specification  Change  Notice  Approval 
Approval  Form 

Specification  Change  Notice 
Quote  Request 

Starting  Fuselage  Number 

Station  Number  -  Current 

Station  Number  -  Current  Code 

Stati  ,  Number  -  Prior 


Station  Number  -  Prior  to  Prior 
Stock  Size 
Stop-Order  Date 
Sub  Sub  System 

Sub-Segment  Effectivity  Indicator 

Subcontractor  Code 

Subsystem  Section 

Supplier  Address 

Supplier  Data  History 

Supplier  Name 

Symptom  Code  (For  Hardware) 

System  Defect  Symptom  Code 
Technical  Letter  Change 
Term  Point  -  Next 
Termination  Point 
Test  Results 
Time 

Time  Between  Schedule  Shop  Visits 
Time  Petween  Shop  Overhaul 
Time  Code 

Title-Assembly  Outline 

Tool  Number  -  Basic 

Tool  Number  -  Dash 

Tooling  -  Assembly 

Tooling  -  Fabrication 

Tools  -  Assembly  Added/Reworked 

Tools  -  Fabrication  Added/Reworked 

Total  Hours  Run  on  Part 

Total  Set-Back 

Transaction  Code 
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Transaction  Date 

Turnover  Summary  Report 

Type  of  Procurement 

Type  of  Release 

Unit  of  Measure 

VIR  Serial  Number  (Vendor 
Informat !  on  Request) 

Wire  Inspection  Check  List  Item  No. 

Work  Breakdown  Structure  Identifier 

Work  Description  -  Assembly  Outline 

Work  Description  -  Fabrication  Outline 

Work  Order  Authorization  Number 

Work  Release  Order 

Aircraft  System/Chapter  Number 


